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The search for technology limitations in Shuttle payload data processing
requires both a broad investigation of payloads in general to insure complete-
ness in the search and an in depth analysis on selected payloads to adequately
{	 characterize and establish a firm basis for the limitations found. The selected
payloads characterize and envelope the data handling requirements of all
pavloads; that is, Viey are data system drivers. The present re port describes
}	 the broad investigation of all payloads in the IDI disciplines and the selection
of driver payloads within each discipline.
The driver payloads are selected on the basis of their data processing
requirements. These requirements are measured by a weighting scheme described
in Section 3. The total requirements for Pach discipline are estimated
by use of the Technology Payload Model of Reference 1, as interpreted in
Section 2. Section 4 describes the driver selection process which was both
a payload-by-payload comparison and a comparison of expected groupings of
payloads. The processes described in Sections 3 and 4 are carried out for the
astronoply and high energy astrophysics disciplines in Section 5; for the earth
observation, earth and ocean physics, and conrnlunication/navigation disciplines
in Section 6; and for the lunar discipline in Section 7. The fifteen drivers
selected are summarized in Section 8.
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i	 Reference 1 presents the basic payload model to be used in the data
1J	processing new technology study. The model gives the number of Shuttle
jflights per year required to deliver, retrieve, and service (visit)
payloads but not the number of each payload actually on orbit. In order
i	 to estimate the data loads imposed by the free fliers, it is necessary
to translate the data given in Reference 1 into schedules giving the
numbers of payloads operating at any time.
The required translation was performed, and the resulting traffic
model is presented in Tables 2-1 through 2-6 for the six IBM disciplines.
The remaining disciplines are represented in Tables 2-7 through 2-11 for
information purposes only. The tables summarize the delivery / retrieval
visit schedule (up, down arrows and v's, respectively) for each payload and
the number of each payload in orbit and operating within each of the
years from 1977 to 1991. The discipline totals are also ? •epresented at the
bottom of each table, and tney are summarized in Table 2--12.
2.2 Groundrules for Developing the Payload Traffic Model
Several guidelines were followed as noted below:
1. Based on the Technology Payload Model (TPM) (Reference 1)
and the 1973 SPDA (Reference 2). SPDA shows launches only,
and some of those launches are apparently visits only and
not payload insertions. TPM breakdown (Reference 3) allows
a more accurate count of P/L's actually on orbit, since re-
trievals are shown. In general, the SPDA agrees with the
TPM regarding launch schedules.
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w2. Payloads are ordered in disciplines by the SPDA descriptor
rather than the TPM descriptor. This necessitated breaking
;j	 some payloads dopn into subgroups. For example, the AST l
payload is comprised of the AS-02-A, AS-03-A, and AS-05-A
payloads.
1
3. Payload lifetime is generally ignored, assuming that if a
payload is up, it is operating. The reasoning behind this
is to remain consistent with the retrieval schedule of the
E	 ^
TPM breakdown. (P/L is operating until retrieved), Excep-
1	 tions to this general rule are E0-17-A. AS-02-A, and inter-
planetary payloads, the latter- using mission operation
t	 timelines inferred from the SPDA.
4. P/I. AS-02-A is heliocentric, hence no retrievals.
Since a 2 year lifetime and 2 year launch intervals are
given, it is assumed that one P/I. is active at a time.
All retrievals for AST lA were assigned to AS-03-A, AS-21-A,
AS-22-A and AS-24-A. (divided, with early retrievals
going to pre 1930 launches, late retrievals going to AS-03-A).
5. Retrievals were divided between CN-56-A and CN-60-A, con-
sistent with the latter series supplementing the former.
6. The indicated number of payloads on orbit generally reflects
the year end status.
7. PHY l divided among HE-07-A. AP-01-A, AP-02-A, AP-03-A as
follows:
PHYIA - One launch Wen to HE-07-A, basic launch,
retrieval schedule used as is. Three of the
launches and the basic launch, retrieval schedule
used for AP -01 -A. In other words, the basic launch
^I
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iand retrieval schedule is used for both HE-07-A
and AP-01-A, with the initial total on orbit (4)
being divided between the two missions:
PHY 1S - Assigned to AP -02 -A intact.
PHY IC - Assigned to AP -03 -A intact.
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1054 LGE. CRYO.	 IR TEL.
No. on Orbit
1055 MICROWAVE LBI
No. on Orbit
1072 LGE. AMB.	 IR TEL.
No. en Orbit
1073 SUBMILLIMETER TEL.
No. on Orbit
AST 1A INTERNATL UV EXPL(IUE)
No. on Orbit
AST 1A RADIO EXPL (SYNC ORB)
No. on Orbit
AST lA IUE PHOTOMETRY
No. On Orbit
AS 21 A
AS 22 A
AS 24 A
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TABLE 2-1
	
ASTRONOMN FREE FLIER.TRAFFIC MODEL }
' SPDA TPM PAYLOAD
CODE CODE NAME 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91
f	 AS 01 A AST 6 LGE. SPACE TEL. f v V rf v v V v r —V v  v
Igo.	 on Orbit 1	 I 1	 1 1 1 1 1 1 1 1 1
AS 02 A AST 1A LYMAN a EXPLORER
'^ No.	 on Orbit 11 1	 1 I 1 1 I 1 1 I 1 a
f AS 03 A AST 1A COSMIC EXPLORER i	 t t + r +t .L
NO. on Orbit 1	 1	 2 2	 3 3 4 4 4 3 3 2 2
# AS 05 A AST 1B ADV. RADIO EXPL. t t + t + t
No. on Orbit 11 1	 2 1 2 1 2 2 2 2 2
AS 16 A AST 8 LGE. RADIO ARRAY t v v —vi ^_{ F
No. on Orbit	 1 1 I I 1 1 I
1053	 IR Interferometer
	 f v v  .  F
1	 No. on Orbit	 1 I 1 1 1
a
DISCIPLINE TOTAL ON ORBIT
	
2 3 4 6 6 6 8 8 13 12 14 13 13 12 12
	
^I
F	
_
4
* One on Orbit alrea	
i
R
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TABLE 2-2	 HIGH ENERGY ASTROPHYSICS
SPDA	 TPM
CODE	 CODE	 NAME	 77
L
FREE FLIER TRAFFIC
78 79 130 81 82 83
MODEL
84 85 86 87 88 89 90 ga,
HE 01 A AST 96 LGE X RAY TEL. + v v
T i ^.
No. on Orbit 1 1 1 1 1 01
R
HE 03 A AST 5(A) EXT X RAY SURVEY + 'V V +
No. on Orbit I I A 1 0
HE 05 A AST 5(B) HI LAT COSMIC
No. on Orbit I
HE 07 A PHY IA SMALL HEO + + + 4+ +t
No. on Orbit I I	 1 1 2 2 2 2 2 2 2 3 3 3 3
HE 08 A AST 5(C) LGE HEO-A v v
No. on Orbit 1 I I 1 0
HE 09 A AST 4(B) LGE HEO-B +3
No, on Orbit 3 3 3 3 3 3 3 3 3 3 3 3
HE 10 A AST 5(D) LGE HEO-C t v
No. on Orbit I
HE 11 A ASI 9A LGE HEO-D v v +
No. on Orbit I I I 1 0
HE 12 A PHY 5 COSMIC RAY LAB v v v v
No. on Orbit
HE 23 A AST 4(A) HI NRG ASTR OBS + 4,
No. on Orbit
DISCIPLINE TOTAL ON OR IT 1 1	 2 4 5 6 7 7 7 8 9 10 10 910
X6
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SPDA
CODE
fPM
CODE NAME 77 78 79 80 81
-
S-2 83 S4 85 86 87 88 89 QO 91
I
E0-07-A ADV. SYNC. MET. SAT. t t
No. on Orbit I I 1 1 1 1 I 1 1 2 2 2 2 2
EO 08 A(I EO 3A EOS t V o- t v d
No. on Orbit 1 1 1 1 0 1 1 1 0 1 1 1 1 0
EO 08 A(2 ED 3B EOS + v + + a- t
No. on Orbit 1 1 1 1 0 0 1 1 0 0 1 1 1
ED 08 AM EO 3C EOS + v + + +
No.	 oil 1 1 1 1 0 1 1 1 0 0 1
EO 08 A(4 EO 3D EOS }
No. On Orbi t 1 1 1 1 1 1 1 1 1 1 1 1
ED 09 A(I EO 4A SYNC. EOS t + + +
No, on Orbit 1 1 2 2 3 2 2 2 2 2 2
E0 09 A(2 EO 4B SYNC. EOS fit t2 +2
No-	 on Orbit. 2 2 4 4 6
EO 10 A(I E0 5A SPEC. PURP. OBS. SAT. t
No.	 on Orbit 1 1 1 1 1 1 1 1 1 1 1 1
ED 10 A(2 EO 5B SPEC. PURP. OBS. SAT. t
No. on Orbit 1 1 1 1 1 1 1 1 1 1 1 1
ED 10 A (3 EO 5C SPEC. PURP. OSS.	 SAT. +2 t t
No.	 oil 2 2 2 3 3 3 4 4 4 5 5
EO 10 A (41 EO 5D SPEC. PURP. OBS.	 SAT, fi + +
No. on Orbi t 1 1 1 2 2 2 3 3 3 4
EO 10 A(5 EO 5E SPEC. PURP, OBS.	 SAT. t t +
No. on Orbit 1 1 1 2 2 2 3 3
EO 12 A EO 6 TIROS 0 fi + + tv
No. on Orbit 1	 1 1 1 1 2 2 1 1 1 2 2 2 2
ED 15 A STORMSAT t t
,No. on Orbit 1 1 2 2 2 2 2 2 2 2 2 2
EO 17A EOS A +
No. on Orbit 1 1
EO 56 A N/ND 8 ENV. MON. SAT. + r t +3 t t +{ r+ 4 ++
1 No.	 on O rbit 1 2 3 3 0 1 2 2 2 1 1 2
^	 f
4
,
	 3
'
TABLE 2-3 EART H OBSE"VATIONS FREE r L IE; TRAU X Vii;DEL
I	 2-6
r^
SPDA
CODE
TPM
CODE NAME 77 78 79 80 51 32 83 84 85 86 87 88 89 90 91
ED 57 A N/ND••9 FOR. SYNC, MET.	 SAT. t t t it t^
No. on Orbit 1 1 1 2 3 3 3 2 2 2 2 2 2 2
ED 58 A N/ND 10 GEOSYNC OP.	 ENV.	 SAT. t t t f t t 43 t4 + t+ t t4, t4
No. an Orbit 1 2 3 3 4 5 6 3 3 2 2 3 3 3 3
EO 59 A N/ND 12 SYNC. EARTH RESCR. t2 t2
No.	 on Orbit 2 2 4 4
EO 61 A N/ND 11 ERS OS t t t Y2tt4 is to to t4 t: fi t;
No. on Orbit 3 4 5 6 5 5 5 5 5 5 5 5 5
ED 62 A N/ND 13 FOREIGN SEOS t t2 t
No. on Orbit 1 3 3 4
2019, 2020 ADV. NRG. BUD. MON t3 t3 v
No. on Orbit 3 6 6 6 6
DISCIPLINE TOTAL ON OR IT 2 7 9 17 25 31 33 27 29 29 37 45 49 52 57
i
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TABLE 2-4 EARTH AND OCEAN PHYSICS FREE FLIER TRAFFIC MODEL
	
SPDA
	 TPM
	
CODE	 CODE	 NAME	 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91
E	 Y
	
OF 01 A	 EDP 4
	
GEOPAUSE	 +
"to. on Orb i t	 1 1 1 2 2 2 2 2 2 2 2 2 2
DP 02 A EDP 5 GRAY. GRADIOMETER
No. on Orbit
OP 03 A(1) EDP 6 A MINI LAGEOS
No,	 on Orbit
OP 03 A(2) EDP 6 B MINI LAGEOS
No.	 on Orbit
OP 03 A{3) EDP 6 C MINI LAGEOS
No.	 on Orbit
OF 04 A EDP 7 GRAVSAT
No. on Orbit
OF 05 A EOP 8 VECTOR MAGN. SAT.
No,	 on Orbit
OF 06 A EDP 9 MAG FLD. MON.	 SAT.
No. on Orbit
OP 07 A EOP 3 SEASAT - B	 }
No.	 on Orbit	 1
OF 51 A N/ND 14 GBL. EARTH/OCEAN
No. on Orbit
2027, 2028 SEA SURVEY SYST.
No. on Orbit
2029 HI RES SEA SURVEY
No. on Orbit
2043 EARTHQUAKE FRED. SYST.
No. on Orbit
DISCIPLINE TOTAL ON OR IT
	
1
1 1 1 1 1 1 1 1 1 1 1 ].
+2	 +2
2 2 2 2 2 4 4 4 4 4 4 4
+2	 +2
2 2 2 2 2 4 4 4 4 4 4 4
+2	 +2
2 2 2 2 2 4 4 4 4 4 4 4
+
1
+3	 +3	 +J +3	 +3
3 3 0	 3 0
	
3 3
+	 +	 + +	 t
1 1 1 0 0 1 0 0 0 1 1
fi
1 1 1 1 1 1 1 1 1 1 1
+	 +3 +3 fi3 +3
3 3 3 6 3 6 3
t + fi t
1 2 3 4 4 4 4
F
j
2 8 13 14 11 10 20 25 22 26 23 30 29
2_g
l
J^
. r	 !
CN 51 A N/ND1 INTCLSAT t	 +	 t +3 t2 t3 ,2 +2
22
tY
33
+4 +2
No. on Orbit 2* 3	 4 7 7 7 9 12 14 16 15 14 14 14 16
CN 52 A N/ND2A DOMSAT A t3 t t2 t2 t
+ No. on Orbit 3 4 6 8 9 9 9 9 9 9 9 9 9
CN 53 A N/ND2B DOMSAT B t + +2 t2 t3 t2 t2
No. on Orbit 1 2 4 6 9 11 13 1:
1. CN 54 A N/ND3 DISASTER WNG. SAT. f t t t + +
F	 •; 'No.	 on Orbit f 1 2 2 2 3 2 1 1 1 2 2
CN 55 A N/ND4 TRAFFIG MGM= SAT. +2 t2 t t t t t t
No. on Orbit 5 ,7 9 10 11 12 12 13 13 14 14 15 15
CN 56 A N/ND5(Al FOREIGN COM SAT. + t + +t +
No. on Orbit 1 2 3 3 2 2 2 2 2 2 2
CN 58 A	 N/ND2C	 DOMSAT C
No. on Orbit
CN 59 A	 N/ND6	 COM. R&D PROTO.
No. on Orbit
CN 60 A
	
N/NDS(B)	 FOREIGN, COM. SAT.
No. on Orbit
1001, 1002 GLOBAL POSIT. SYST.
No, on Orbit
1027	 PERSONAL COM..SYST.
No. on Orbit
DISCIPLINE TOTAL ON ORBIT
+3 t3
3 3 3 3 6 6 6 6 6 9 9 9 9
1 1 1 2 2 3 3
t t + +t Y+ +t
1 2 3 3 3 3 3
t t v t t v
1 2 2 2 2 3 4 4 4 4
t
1 1
2 3152,1 27 33 42 47 52 57 59 67 69 75 75
* One alr6ady on Orbi
LUOI A LUN 2
LUO2 A LUN 3
LUO3 A LUN 4
1
e
'	 TABLE 2- 6 LUNAR FREE FLIER TRAFFIC MODEL
SPDA
	
TPM
CODE
	 CODE	 NAME	 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91'
NAR ORBITER
No. on Orbit
NAR ROVER
No. on Orbit
NAR HALO SAT.
No. on Orbit
NAR SAMPLE RET.
No. on Orbit
NAR POLAR ORB.
No. on Orbit
2-10
+	 +
1 1 2 2 2 2? 2
+	 +	 j
2 2 2 2'
1	 ?	 3	 .
1 2
f
1 1 1 1 1	 ^
z
p
f
7 1 1 1 1 1 1 2 3 4 5 6 7
i^-
i
I^
E.
1	 1 1 1 1 1 1 1 1 1 1 1 1
- i
1	 7 1 1 3 1 2 2 2 2 2 2 2 'f
s
E
yi
1	 S
!
I
I
1 I	 s
! 3
i
I
K
t
-
1
1
No. on Orbit
SCIPLINE TOTAL 03 ORBIT
	 I
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TABLE 2-7
	 SOLAR PHYSICS FREE FLIER TRAFFIC MODEL
SPDA TPM
CODE CODE NAME	 77.78 79 80 81 82 83 84 85 85 87 88 89 90	 91	 'Y
I
i SO 02 A AST 7 LGE SOLAR OBS + v v	 v	 v v	 v
No. on Orbit 1 1 1	 1	 1 1	 1
. SO 03 A AST 3 SOLAR MAX MISS,
SPDA
CODE
TPM
CODE NAME 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91
APOI A PHY lA UPPER ATM. EXPL. +3 + ++ + ++4+ 1+
No. on Orbit 3 3	 3 3 4 4 4 4 4 4 1 5 5 5 5
AP02 A PHY 1B DIED. ALT.	 EXPL. + + ^+ + ^+ f+ ++
No. on Orbit 1 1 2 2 2 2 2 2 2 3 3 3 3
AP03 A PHY 1C HI ALT.	 EXPL. + + + + + +
No. on Orbit 1 1 2 3 3 4 5 6 6 6 6 6
APO4 A PHY 2A GRAV/REL. SAT.-LEO + +
No.	 on Orbit 1 1 1 2 2 2 2 2 2 2 2 2
AP05 A PHY 3A ENV. PERT. SAT-A + ^+
No. on Orbit 1 7 1 1
i i
1 1 i 7 i
AP06 A PHY 2B GRAV/REL. SAT. + +
No. bn Orbit 11 1 1 1 2.
AP07 A PHY 3B ENV. PERT. 0'AT-B + ^+
No. on Orbit 1 1 1 1 11
AP08 A PHY 4 HEL. AND INSEL +
No. on Orbit 1 1 1 1
DISCIPLIIE TOTAL OP ORBIT 3 3	 4 E 9 10 12 12 13 15 17 20 20 20 21
I	 - J ?
'	 I
i
. a
f
l
R _
^.	
d
i^
A
^^	 1
2-11 2
i
I
i,
FABLE 2-9 LIFE SCIENCES FREE FLIER TRAFFIC MODEL 	 I
	
SPDA	 TPA{
	CODE	 CODE	 N41E	 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 E`
	
LS 02 A	 LS-1
	
BESS	 f2-1f21f2lF2^f2lt2 f21f24F24+2- ^ f21f
No, on Orbit	 2 2 2 2 2 2 2 2 2 2 2 2
ISCIPLANE TOTAL ON ORBIT
	
2 2 2 2 2 2 2 2 2 2 2 2
2-13
f--q f^	 fz	 f I	 f^
1 0 1 0 1 0 1 0 1 0 1 0No. on Orbit
i
i
-14
PL 12	 VEN. BUOY, PROBE
No. on Orbit
PL 13 MARINER MERC. ORB.
No,	 on Orbit
PL 14 VEN. LGE. LANDER
No. on Orbit
PL 13 PION. SATIARAN FLYBY
No. on Orbit
PL 19 JUPITER ORBITER
No.	 on Orbit
PL 20 PION. JUP.	 PROBE
No. on Orbit
PL 21 MARINER SAT. ORB.
No, an Orbit
PL 22 URN PRB./NEP.	 FL,
Nu. on Orbit
PL 23 GANYMED ORB./LD.
No. on Orbit
PL 26 ENCKE REND.
No. on Orb it
PL 27 HALLEY FLYBY
No.	 on Orbit
v
PL 08 A
PL IS A
PL19A
PL 09 A
PL 10 A
PL 11	 A
jj
I'
I
PL 12 A
PL 13 A
PL* 14 A
PL 15 A
PL 16 A
1 ir	 # I ;	 i
I^
^ 
t	 i
,.+^
	
y-
 I
^..
	
._._-.
	
.	 ...•.
i
_•. _....5.	 ....._-.._
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TABLE 2-11	 PLANETARY FREE FLIER TRAFFIC MODEL
SPDA TPM
CODE CODE NAME 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91
PL 01 A PL 7 MARS SS PROVE fit
I	
A
No. on Orbit 2 2	 2
PL 02 A PL B MARS SURF. SAMPLE RET. t	 f
No. on Orbit 1
PL 03 A PL 10 PIONEER VENUS MULTIPRB fi	 fi'	 t +
No. an Orbit 1	 2	 1 1
i PL 07 A PL	 11 VEN. RADAR MAPPER fit
No. on Orbit 2 2
G-15
{i f
2 2 r
r2
2 2 2 2 "L .
^ 2
2 2 j
t
1 1 1 1 1 1
2 2 2 `
t2 ^t
2 2
2 2 2 2 2
fit
2 2 2 2 2 ;	 s 9
1 t4 :
fit
22 2
1
d
:' 7
,i
I i i
TABLE 2-11 PLANETARY FREE FLIER TRAFFIC MODEL (coat-d)
^	 Y
SPDA	 TPM
i	 CODE	 CODE
	
NAME	 77 78 79 80 81 82 88 84 85 86 87 88 89 94 91
PL 20 A	 PL 28 ASTEROID REED.	 -	 t2
objectives, while estimation of Factor (2) requires configuring a data handling
system. It is assumed that, prel imi nary selection of technology drivers can be
performed based upon a knowledge of the requirements or Factor (1) only.
The present section is concerned with the way in which the data processing
requir_ments are to be estimated, a process to be carried out in the form of
payload weighting. The process is a subjective one in the sense that a series
of relative weights is to be estimated based on value judgements, and a scheme
is required to minimize the impact of subjective prejudice. The scheme adopted
tends to compartmentalize the thinking of the analyst so that he will not let
judgement in one part of the process influence that in another.
3.1 Steps in the Weighting Process
The ultimate purpose is to determine the net weight of a payload or group
of payloads with respect to all facets of data handling. In order to avoid
confusion in judgement and to focus attention on each significant facet, two
important divisions were made: 1) division of processing into individual func-
tions and 2) division of weighting into function-to-function weighting and
payload-to-payload weighting. The function-to-function weighting compares each
function to the others without concern for the payloads. The payload-to-payload
weighting compares each payload to all others for each function, one at a time.
A third important facet of the procedure is to judge the weight on a per bit
basis when practical so that the judgement is not influenced by the estimated
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data volume, a factor which can be separately determined by more objective
means.	 A measure of the degree to which a payload requires or utilizes a given
function is the product of the payload weight, the function weight, and, when
applicable, the payload data volume.	 With these basic ideas in mind the de-
tailed weighting scheme was developed as described in the subsequent subsections. ??
3.2	 Processing Functions and Their Weights
	 1 `°
fi
The processing functions required for all payloads are identified in
# Table 3•-1.	 The names identified are generic, and the actual structure of the
function may vary from payload to payload.
	 For example, "radiometric correction"
means conversion of sensor units to engineering units, and "geometric correc-
tion and registration" may mean time synchronization or spectrum wavelength
! linearization as well as the normal geometric distortion correction associated`'s
with imagery.
tEf 3
I	 The functions have been grouped into six categories, hereafter referred to
as "blocks", as indicated in fable 3-1. All processes within a block are ex-
pected to have basically the same user and data dependences and about the same
turnaround times. For Oe earth observations and earth and ocean physics dis-
ciplines the analysis block is not broken down into individual processes, and
the analysis weight is set equal to the total preprocessing weight (exclusive
of image digitization).
Each process was weighted as follows. The simplest operations respectively
within the premission block, the real time operations block, and the combined
real time data handling, quick look, preprocessing, and analysis b lacks, were
given a weight of ore. Then, within each of the aforementioned groupings the
other processes were weighted in terms of the simplest one. Thus, the process
weights in each of the first two blocks are correlated within each block but
not from block to block. All processes in the last four blocks are correlated
i 3-2
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f	 TABLE 3-1 PROCESSU ; FUNCTIONS AND THEIR WEIGHTS
Premission
	
G	 Mission planning
t	 b	 Data processing system development, testing, configuration control,
I;	 debugging, etc. support
	
2	 Operations training support (simulators, etc.)
I	 1	 Sensor design and development support
	
2	 Sensor calibration, lab testing support
1	 1	 Real Time Operations
	6 	 Painting and line of sight guidance
i
	
1	 E,^oeriment monitoring and control
Real Time Data ;iwidling
?	 l	 Pre--transmission data sequencing, buffering, interleaving, transmission/
i
onboard storage
;•:
	
	 2	 Demultiplexing, stripping, formatting, merging
Quick Look-
	
14
	
Quality assurance/evaluation, performance evaluation/verification,
information acquisition verification
Preprocessing
	
10	 Geometric correction, registration
	
2	 Radiometric correction
	6 	 Image editing
	
4	 Filtering, apodization, compression
!	 12	 Fourier analysis (transforms, spectral decomposition)
	
2	 Archival, copying, distribution
	
8	 Image digitization (e.g. film densitometry)
Iy
t:
f
k	 ^
i	 .
f	 ^^
sr
3-3
1
,'^	 i	 F	 ^-	 ^	
". ..fk•,.	 ^	 ^	 ".^	 ^	 "`^
	 -	 +.	 ^	
_,.i	 F	 !	 I	 I	 it	 k	 E	 I
I i `	
fl
I
i
E	 TABLE 3-1 PROCESSING FUNCTIONS AND THEIR WEIGHTS (ccnt`d)
I
Analysis (For all disciplines except earth observations and earth and ocean
physics. For them, the analysis weight is 36.)
f'	 30	 Classification
E	 8	 Spectrum analysis (line widths, profiles, wavelengths, etc.)
	
8	 Temporal analysis (variation profiles, image matching, spectrum
lmatching
	
30	 Abundance, composition, structure determination
	
15	 Morphology
"	
f	 8	 Orbit determination
_	 6	 Polarization analysis
i	 3	 Angular site/diameter
	
4	 Soil bearing, adhesion, cohesion strength analysis
	
is	 Lunar stratigraphy (seismic, etc.)
	
6	 Miscellaneous
T.,
I
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among those blocks. At this point, the number of data to be processed by each
function has not be%,n accounted for, and the weights represent essentially
per sample or per bit estimates.
3.3 Weights for Each Payload
The degree to which a given process is required by a payload depends upon
the payload's activity timeline and upon the relative apportionment of time
among its sensors. A weight for each payload and each process is selected as
an estimate of that degree. The weight also serves to account for occasional
differences from payload to payload in the utilization per bit of a given process.
For example, the number of computer operations, or the degree of utilization,
to perform a Fourier transform on N data points is proportional to NI09 2N; hence
the number of operations per sample (or equivalently per bit) is proportional
to log2N, rather than being constant. Thus, the per bit degree of utilization
of Fourier transformation is a function of the data volume itself, and the effect
car be roughly accounted for in the selection of the payload weight.
The weights are chosen relative to an estimated average payload. The fol-
lowing values of the payload weight were used:
3.	 payload's utilization is significantly above average
2	 utilization is average
1	 utilization is significantly below average
o	 the function is not utilized at all
In later sections, tables of these weights for each discipline are presented.
If there are N payloads and M processes, each table contains NM Weights.
3.4 Weighting of Processing Blocks and the Net Score
The relative weight of each block is determined by summing over the func-
tions of the block the products of payload and process weights for each payload.
The result for N payloads is a matrix of 6N weights for the six blocks. The
premission and real time operations blocks of Table 3--1 are presumed not to be
3-5'
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a function of the payload's output scientific data volume. In a strict sense,
the second block's weight depends upon the housekeeping data volume and, for
rigorously pointed instruments in astronomy and hi gh energy astrophysics, the
aspect camera data volume. However, these volumes appear to be similar enough
from payload to payload that the real time operations functions can be measured
totally by the payload wei g hts assigned. The weights for the last four blocks
of Table 3-1 were selected on a per bit basis, and the block weights obtained
above are multiplied by the payload's scientific data volume to produce weights
useful to compare all payloads for those blocks.
A gross figure of merit for each payload is obtained by a judicious combina-
tion of all six blocks; however the premission and real time operation blocks
do not depend on the data volume as do the others. The adopted procedure for
combination is to scale the weights in the first two blocks appropriately so
that they may be added along with the last four blocks to produce a net score.
Scaling is accomplished by comparing the number of instructions per unit time
performed by each of the first two blocks to the correspondin g number for radio-
metric correction for an average payload. For average radiometric correction,
a linear transformation is assumed requiring one multiply and one add per sample.
R multiply is assumed equivalent to three basic instruction units, and an add
is one such unit; therefore four instruction units are required per sample. 4
20% margin is added for data transfer, etc., yielding five instructions per
sample, and if ten bits per sample average is assumed the resulting radio-
metric correction factor is 1/2 instruction per bit.
Based on Skylab experience, it is estimated that 2000 hours of computer
time on a 1 megainstruction-per-second (NIPS) computer are required to plan 20
missions (Reference 4). It has been estimated that to break even financially
the Shuttle must handle -2.5 payloads per mission; thus ro,..,nly 2000 hr/20
missions/2.5 payloads = 40 hr of 1 MIPS computer time, equivalent to
1.44 x 10'' instructions, are required per payload to plan a mission. It is
estimated that most of the mission planning is done in the last two, years before
-6
{E
the mission; therefore 1.44 x 10"/2 = .72 x 10" instructions per year are re-
quired then. If that payload also requires radiometric correction performed
on N bits of scientific data per year the scale factor a required to normal-
ize the mission planning wei ght to the radiometric correction weight is found
j	 from the proportion
1.44 x 10"/2 year r WMP FRC al
.514 (instr/yr)
	
WRC FRC R
where W and F are the payload and process weights, respectively, and MP and RC
refer to mission planning and radiometric correction, respectively. Equation
(1) states that the numbers of instructions per year should be in the same
proportion as the scaled weights. The scale factor al can also be interpreted
as an equivalent data volute. The 2 yr factor on the left hand side can be
interpreted as either the number of years for mission planning or the number
of years worth of scientific data (i.e., 2 yr x N) to be processed on one com-
puter. For an average payload W Mp = WRC 1- 	 from Table 3-1 FMP '2 	 and
FRC = 2; therefore a i = .05 x .1012:
To scale the real time operations block, the real time pointing is compared
to radiometric correction in the same manner. A pointing discussion for tele-
scopes was provided in Reference 5, in which it was estimated that 10, sets of
computations would be performed for matching ten stars between the aspect
sensor image and the desired (internally generated) star field. On the average
it is assumed that only 10:/2 such sets are executed but that inclusion of the
pointing control al gorithm and data transfer doubles the effective number of
calculations. Each set requires four multiplies and four adds or equivalently
16 instruction units per set. Three sets are assumed per Orbit, 16 orbits per
day are assumed; therefore 10 12 instructions per year are performed. The de-
sired scale factor is obtained from a proportion similar to Equation (1), viz,
I012 WPFPa2
(2)
.5N	
WRCFRCW	
i
12
;-
Again WP = WRC w 2, and from Table 3-1, FP = 6 and FRC = 2; thus a, = .7 x 10.
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1	 4	 Thus, the net score for each payload is obtained b y the sum of products of
block weights with effective data volumes, viz. a 1 and a Z for the first two
blocks, respectively, and the actual scientific data volume per year for the
last four blocks.
3.5 Discipline Weights
Besides obtaining the net score of the previous subsection, the main rea « n
for quantification of the payload requirements is to allow combination over
all payloads operating concurrently to determine- the ma gnitude of each require-
ment for the whole discipline. At this point the free fliers and sorties are
separated as proposed in Reference	 The payload grouping implied for free
fliers is the set of all operating during a year, and that for the sorties is
the candidate grouping of instruments for any one sortie flight. The free flier
groupings are identified by Tables 2-1 to 2-6. The sortie groupings will be
described for each discipline in later sections.
The magnitude of each requirement for those groupings is to be expressed
as a weight for each block for each year. That weight is obtained by summing
the products of the weight of each payload and either the number of that pay-
load operating that year, as obtained from Table 2-1 to 2-6, or the numbe r of
that payload included in a sortie flight. in the case of the free fliers 12
years of weights are to be obtained for each of the six blocks.
3.6 Summary of Weiahts Combination
Let:
F(process) = weight for each function (process) of Table 3-1
W(process,P/L) = weight
	
(0,1,2, or 3)
	 for each payload and each process,
described in Section 3.3
V(P/L) = yearly data volume (units of 10 12 bits/yr) of each payload
M(P/L,t) = number of each free flier payload operating durira a
year (t), as obtained from Tables 2--1	 to	 2-6.
i
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I	 The various weighted sums are obtained as follows:
Block weight: W(biock,P/L) _ 	 W(process,P/L)F (process)
processes in
each block
Net score: S(PA) = .05W(Block 1,P/L) t .7W(B1ock2,P/L)
V(P/L)	 W(block,P/L)
Blocks 3-6
r,
^a
^:4
.05M(P/L,t)W(Blockl,P/L)
P/L's
Disci pline Free
.7N(P/L,t)W(Block2,P/L)
Flier Scores:	 D(Block,t)
P/L's
V(P/L)K(P/L,t)W(B1ock,P/L)
P/L's	 Blocks 3 - 6
Discipline Sortie Snores: Same as above with t replaced by m.
.1
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= number of each sortie payload operating in a sortie
mission (m)
= number of Shuttle Flights/year for a payload from
Tables 2-1 to 2-6.
I .
1	 r
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In the previous section two sets of criteria, viz a payload net score
and a set of discipline group scores, were developed to aid in choosing the
driver payloads. The adopted selection process utilizes both sets of criteria
and is to be performed on a discipline by discipline basis. A notable excep-
tion will be discussed later for astronomy and high energy astrophysics.
The two sets of criteria are utilized as follows. f=irst, all payloads in
a discipline are ranked according to the net score. Rather than merely select-
ing the highest payloads in the ranking, the second set of criteria is utilized
by selecting driver groupin g s of payloads from which individual payloads are
extracted as drivers. The purpose of the second selection is to account for
payloads which, by themselves, do not appear to drive the data system but
which come to the forefr=rnt by virtue of their presence in a significant group.
The driver groups are selected on the basis of their net data volumes and their
discipline scores obtained within each of the processing blocks, as described
in the previous section. For the free fliers driver- years are selected, and
the driver group is comprised of all payloads operating that year, as provided
in Tables 2-1 to 2-6. For the sorties, driver flights are chosen. Generally,
a free flier driver year is selected as the year in which a peak occurs in tine
net data volume or discipline score; however in some cases a year in which a
significant rise is noted qualifies. The rationale for the latter selection
is the fact that a sudden jump in data system requirements, es pecially early
in the Shuttle program, may exceed the buildup capability of the data systerit.
Specific cases will be described in more detail in later sections.
After the driver groups are selected, individual driver payloads within
a group are chosen based upon 1) their relative data volumes, 2) the degree to
which they represent generically all other payloads in their group, 3) the
frequency with which they occur in all the driver groups, and 4) their weights
within each block.
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4-1
a
a
4	 ,
i 	 ^	
47+
p1
I	
j1
f
E
^	 s
a
1
I
r
4}
4
i
4-2
ri
}I
E	
1	 '.
E	 f
5.	 ASTRONOMY AND HIGH ENERGY ASTROPHYSICS DRIVER SELECTION
	 I`
`	 The concepts developed in the previous two sections are applied to the
tr	 A	 and	 r	 ias onomy ( 5)  high energy ast ophysics (HE) d sciplines to this section.
The disciplines are considered together because they may share the same control
and data processing centers, and, in fact, a combined AS and HE grouping is
considered later in this section. Determinatipn of the data volumes, not yet
discussed, is described in the greatest detail in the next two sections. The
I	
:
weighting process is a straightforward application of the precepts presented
earlier.
5.1 Astronomy Free Flier Data Volumes
The data volumes are summarized payload by payload below. At this early
stage in the sensor development fete concrete data are available, and it was
necessary to make certain assumptions. The assumptions and the outside sources
of data are explicitly stated. Frequently the SPDA (References 1, 6, and 7)
were utilized. It was noted that the SPDA values for ultraviolet and visible
spectrum sensors are misleading in that the readout data rate is given rather
than the average data collection rate. The error is especially significant
when an integrating device, such as a vidicon, is used because the frame may be
exposed for a considerable time. No problem is apparent in the reported rates
for infrared and radio frequency instruments whose detectors are continuous
output sources.
o	 Space Telescope Field camera is data driver: 15 frames/day average
X 20002
 samples/frame x.10 bits/sample (data trom'Sobieski, GSFC)
.219E12 bits/yr. Echelle spectrograph adds small amount: 5002
samples/frame (Sobieski, GSFC) and is negligible.
o	 Extracoronal L-man Alpha Explorer Echelle spectrograph: 10242
pixels/frame x 12 bits/pixel x 30 frames/day x 2 instruments operating
simultaneously (echelle } absorption cel ls) (data from Lana, JPL)
.274E'2 bits/yr.
5»1
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output =	 .12SE12 bits/yr.
o Advanced Radio Astronomical 	 Explorer (ARAE) 40960 bits/sec
('73SPDA) x 12 hr/day (12 - I hr ops - SPDA) x 2 satellites
= 1.293EI2 bits/yr.
o Large Radio Observatory Array 102400 bits/sec ('75 SPDA) x 12 hr/day
(assume 12 - 1	 hr ops/day) = 1.614EI2 bits/yr.
o IR Long Base Interferometer (LBI) 81920 bps from correlator x 1.03 hr/
op + 18080 bps "housekeeping" x 1.55 fir/op, sum x 15.5 ops/day
(data from '73&'75 SPDA for sortie version) = 2.396E12 bits/yr.
o Cryogenically Cooled IR Telescope 250 kbps 	 (Melugin, Aeries:	 pLst-'85
value for interferometer) x 52 min/op ('75 SPDA) x 15.5 ops/day
('75 SPDA)	 = 4.4 20E12 bits/yr.
o Microwave LBI Assume same as for ARAE (35.4E8 bits/day for ARAE
rounded to 35E8) = 1.278EI2 bits/yr.
o Ambient Temperature IR Telescope 17 kbps x 1.5 hr/orbit x 15.5 orbits/
day (data from SPDA for sortie version) = .511E12 bits/yr.
o Submillimeter Telescope Assume same as Ambient Temperature IR
Telescope = .511EI2 bits/yr.
o International Ultraviolet Explorer (IUE)	 1E8 bits/day (Klinglesnith,
GSFC) = .036E12 bits/yr.
o Radio Explorer 22528 bps ('75 SPDA: 43008 bps less 20480 bps for
star tracker) x 12 hr/day ('75 SPDA: 12 - 1	 hr ops) =	 .354EI2 bits/yr.
o IUE Photometry Assume same as IUE = . 036EI2 bitsjyr.
5.2 High Energy Astrophysics Free Flier Data Volumes
For most of the payloads a data volume was estimated based upon a brief
study of the particular instruments which are used in the experiments. Also,
a data volume was calculated from the SPDA data bit rate. The values obtained
were different for most of the payloads. The value used for a particular payload
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I	 { was selected according to the decree of understanding oi, • ihich the estimate
1	
1,i was based and according to the apparent reasonableness of the value calculated
+;
from the SPDA.	 Only the selected ,alue is explained in the following. s
.F E	 Some instruments deriver data in a format that will 	 result in a large compres-
.Y^	
Sion during preprocessing. 	 For example, some photon counting sensor arrays
output the impact coordinates of each photon when it strikes. 	 The subsequent
conversion to an "image" in the form number-of-photons-per-pixel effects a
substantial data reduction.	 For such instruments both a "preprocessing" and
an "analysis" data volume are computed.
HE - DI - A
	
large X-Ray Telescope Facility
The x-ray imaging experiment is the major contributor to the data volume.
If we use the SPDA data rate of 3.29E4 bits per second and assume 6 hours
^ of operation per day, the	 earlP	 P	 y ly Pre-processing volume is 2.6E11 bits per !
year.	 The analysis volume is estimated based upon the study of the in-
struments, which indicates that the image intensifier is the driver.
	 If
we assume 2 frames of data per orbit, 16 orbits per day, 1024 pixels per
line and 1024 lines, and 12 bit words, the analysis volume is 1.5Ell
bits per year.
I	
HE - 03 - A	 Extended X-Ray Survey
The x-ray converter and ima ger and the proportional counter are the drivers ry
on this payload.	 The average SPDA date rate for these instruments is
1.26E4 bits per second.	 If we assume 12 hours of operation per day, the
+	 pre-processing volume is 2E11 bits per year.
	 The analysis volume isi ^.
assumed to be lE8 bits per year based upon that for HE - 01 - A and the
•	 fact that the IFOV for this payload is greater by a factor of two.
-HE	 05	 A	 High Latitude Cosmic Ray Survey
Determination of the trajectory of the incoming particle produces most
of the data volume for this payload.	 If we assume 10 -1 particles per
second, 120 bits per particle for position description, and 10 instruments
operating simultaneously, a data volume of M E7 bits per year results.
HE - 07 - A
	 Small High Energy Satellite
ti
The proportional counter
	
modules are the data drivers for this payload.
1
a	 '
If we use the SPDA data rate of 2048 bits per second and assume 2 counters' 1
operating for a total of 12 hours per day, the data volume will be 6.5Ei0 }
1	 bits per year.
t
5-3
1
1yI
•
HE - OB - A	 Large High Energy Observatory A (Gamma Ray)
The main source of data for this payload is the spark chamber pictorial
readout. If we use the SPDA data-rate of 1E4, the data vol —le is 3.2Ell
bits per year.
HE - 09 - A	 Large High Energy Observatory B (Mag. Spec.)
The track locator detector produces most of the data for this payload.
The total SPDA data rate is 1E4.	 This results in a data volume of
3.2Ell bits per year.
HE - 10 - A	 Large High Energy Observatory C (Nuc.)
The spark chambers produce the highest data rate. 	 Using the SPDA data
rate of 8E 	 gives a data volume of 2.5E11 bits per year.
HE -	 11	 - A	 Large High Energy Observatory D (X-ray)
This payload is essenti'aliy the same as HE - 01 	 -- A.
HE - 12 - A	 Cosmic Ray Laboratory
The magnetic spectrometer is the data driver. 	 Using the SPDA data rate
of 3E5 gives a data volume of 9.5E12.
HE - ?3 - A	 High Energy Astronomical Observatory C
The high resolution gamma-ray spectrometer produces the greatest amount
of data on this payload.	 Using the SPDA data rate of 6400 bits per second
and assuming 12 hours per day operation give a data volume of lEll
bits per year.
I,	 E
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5.3 Astronomy Free Flier Weights 	
{ 
,4
The payload weights for each processing function were selected according
to the scheme in Section 3 and are tabulated in Table 5-1. These weights were
chosen based upon information in the SPDA, other payload specific descriptions,
and from PI interviews. It should be recalled that the weights are 2, 3, and i
for average, above average, and below average respectively, with 0 representing
no requirement. For several of the processing functions the criteria exercised
are generalized below:
Mission Planning - relatively low for astronomy missions
Low earth orbit - weight l
Synchronous or heliocentric orbit - weight 2
5-4 .
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DP System Development
t
Objective dedicated or few sensors on P/L - weight 1
Facility class payload, with several sensors - weight 2
it
OPS Training Support
Few users - weight 1
Multi-user or LBT - weight 2
Multi-user facility class - weight 3
l	 Sensor Design Support
Extension of ground based technology - weight 1
Special development for space - weight 2
Sensor Calibration/Testing - generally high
IR calibration or facility class - weight 3
_
Others - weight 2
Painting/LOS Guidance - stringent pointing for celestial viewing
	
I-j
Lower angular resolution -- weight 2 	 i
Higher angular resolution - weight 3
.•
Experiment Control - not routine; therefore generally high
Facilities with several sensors or optical heterodyning - weight 3
Others - weight 2
Pre-transmission Handling, etc. - at most, two sensor data interleavings -
	 3
weight 1
1
Demultiplexing, etc.	 - whether TDRSS is used
Sync. or heliocentric orbit (direct transm.) - weight l
Low earth orbit fuse TDRSS) _ weight 2
I
7
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1
Geometric Correction/Registration
Vidicon present - weight 3
Low resolution or one-dimensional record . - weight 1
Others - weight 2
Radiometric Correction
IR calibration or vidicon - weight 3
Others - weight 2
Image/Record Editing - generally average
One--dimensional record, or low spectral or spatial resolution -
weight 1
Two-dimensional imagery, high spectral or spatial resolution -
wei .ght 2
Archival/Distribution
Few users - weight 1
Multi-user facility or survey - weight 2
Judgement of the other processing functions was very payload dependent, and
generalizations cannot easily 6- made about it.
As described in Section 3, the process weights in Table.5-1 were multiplied
by the payload weights and summed over each block. These sums for the first
two blocks were multiplied by the appropriate scale factors (Section 3.4), those
for the remaining blocks were multiplied by the data volumes, and the results
are shown in Fable 5-2. The six block weights were summed to produce the net
score. The maximum number of payloads in the table reflects the greatest
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number operating simultaneously, as shown in Table 2-1. The net score is
-
	
	
multiplied by the maximum number of payloads to produce the total score in
Table 5-2.
-^
	
	
The data volumes and block weights of Table 5 -2 were combined with the
traffic model of Table 2 -1, as described in Section 3.5, and the results are
given in Table 5-3 for the data volume and Tables 5-" to 5-9 for the block
weights. The weight -number of payload products before summing over the payloads
are given in these tables, and the discipline total= are shown at the bottom.
Note that in Table 5-4 the number of Shuttle flights was used rather than the
number of payloads operating.
The discipline totals are plotted in Figures 5-1 and 5-2 for data volume,
the premission, real time operations, and preprocessing blocks. The other
i	 blocks exhibit essentially the same shapes as the preprocessing block. Mote
j	 that the preprocessing ( and unplotted block) profiles closely resemble the
I
data volume profile. The close resemblance is partially based upon the relatively
narrow spread of 0 to 3 in the payload weights and partially upon the averaging
f
	
	 effect of regarding the total set of payloads as a whole. Suppose the payload
weights had been 0, 10, 20, 30 instead of 0, 1, 2, 3. The resulting profiles
would all have had exactly the same shape, and only their relative magnitudes
would have changed (by a factor of 10).
From Figure 5-1, the year 1985 appears as a driver year because of the
1 sudden jump in premission and real time operations requirements at that time.
For premission requirements the highest peak occurs in 1988 just after a sig-
nificant drop for two years; therefore that year is also regarded as a driver.
Although a premission jump also occurs in 1980, it is still significantly below
f
	
	
the others; therefore 1980 is ruled out. The highest peak in 1987 for real time
operations differs relatively little from the surrounding years, therefore
1985 is judged to be the only driver for that block. These results are used
in Section 5-8 to choose driver payloads.
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TABLE 5-4 PREMISSION ANNUAL REnUIRPIENTS PROFILES FOR ASTROMOL'I's' FREE FLIERS (UNITS OF 10 12/YR.)
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TABLE 5 .6 REAL TIME DATA HANDLING ANNUAL REWIREMENTS PROFILES FOP. ASTRONOMY FREE FLIERS UNITS OF 1012'YR 
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TABLE 5-8 _ PREPROCESSM ANNUAL REQUIREMENTS PROFILES FOR ASTRONOMY FREE FLIERS (UNFITS OF 1012/YR)
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5.4 High. En_e.rgy Astrophysics Free Flier heights
In this section the payload weights ake seiecCed and used with the data
volumes selected in Section 5.2 to determine the block weights and finally the
operations requirements for the High Energy Astrophysics free fliers.
The payload weights are shown in Table 5-10. The premission weights for
most payloads are about average. The heaviest weights are in the mission plan-
ning, sensor design, and sensor calibration areas. The primary reason for this
is that many of the instruments have not been used on the ground resulting in
less than average experience with design and calibration problems.
The real time operation weights are low in value for most payloads. Except
for the x-ray instruments, pointing and guiding are minor problems since the
IFOV is rather large for the gamma-ray and cosmic-ray instruments.
Similarly, the quick look weights are also low. The combination of large
IFOV and low event rates resilt in many of the instruments operating in a
survey mode in contrast to one in which detailed data is quickly acquired and
quick decisions are necessary before the next step can be taken.
The preprocessing weights are moderate to light. The greatest amount of
preprocessing is likely to be in the geometric correction and radiometric
correction areas.
a
The analysis weights are low irk, alue for most payloads. The processes
most consistently given heavy weights are spectrum analysis and abundance and
structure determination.
The process block wei g hts are shown in Table 5-11. Because of the heavy
process weights in the analysis block as given in Table 5-10, this block is the
5-19
i
i
TABLE 5-10 PAYLOAD WEIGHT MATRIX FOR HIGH ENERGY ASTROPHYSICS FREE FLIERS
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TABLE 5- 11 PROCESS BLOCK WEIGHT MATRIX FOR HIGH ENERGY ASTROPHYSICS FREE FLIERS
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most heavily weighted for all payloads. Preprocessing is the ne. :t most heavily
weighted block. In the third column from the right a score is given to each
payload according to the selected weights. It is evident that the Cosmic Ray
Laboratory ( HE - 12 - A) has a much greater requirement than that of all the
other payloads combined. The last column gives a score taking into account
the number of payloads placed in orbit, but the result is the same as for the
first score.
The total data volume annual requirement profile is shown in Table 5-12.
In the last line of the table the volumes are summed for all payloads for each
year. This data is plotted in Figure 5-4. Note that the driver year is 1987
during which the volume jumps from 1.77E12 to 11.4E12. 	 i ''i
The premission annual requirement profile is tabulated in Table 5-13 and
plotted i n Figure 5-3. The driver year is 1980 during which the requirement
increases four-fold.
The real time operations annual requirement profile is tabulated in
Table 5-14 and plotted in Figure 5-3. The driver year is 1986 since the re- 	
i a
quirement peaks during this year.
The annual requirement profiles for real time data handling, quick look,
Preprocessing, and analysis are given in Tables 5 - 15 through 5-18. The pre-
processing requirement is plotted in Figure 5-4 and is typical of the four
functions. The driver year is 1987 during which a very significant increase
in the processing requirements occurs. Also 1980 is a driver for premission
requirements, and 1985 is the driver year for real time operations.
i
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	TABLE 5-12 DATA VOLUME ANNUAL PROFILE FOR HIGH ENERGY ASTROPHYSICS FREE FLIERS (E12 BITS/YR)
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TABLE 5-13 PREMISSION ANNUAL REMUIREMENTS PROFRE FOR HIGH ENERGY ASTROPHYSICS FREE FLIERS
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IABLE 5-14 REAL TIME OPERATIOIS ANNUAL REqUIREMENTS PROFILE FOR HIGH ENERGY ASTROPHYSICS FREE FLIERS
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TABLE 5-15 REAL TIME DATA HANDLING ANNUAL REQUU'IREMENTS PROFILE FOR HIGH ENERGY ASTROPHYSICS FREE FLIERS
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TABLE 5-12 PREPROCESSING ANNUAL REQUI:REME'NTS PP.OFILES FOR HIGH ENERGY ASTROPHYSICS FREE FLIERS
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TABLE 5-1E8 ANALYSIS ANNUAL RETIREMENTS PRUMES FOR HIGH ENERGY ASTROPHYSICS FREE FLIERS
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5.5 Combined Astronomy and High Energy Astrophysics Free Flier Weights
Astronomy and high energy astrophysics are so closely related that the
operations and data processing for their payloads may be performed at the same
centers. Thus, it is appropriate to investigate the impacts of considering
the two disciplines together. The combined discipline data volumes and weights,
obtained by adding the discipline totals of Tables 5-12 to 5-18 to those of
Tables 5-3 to 5-9, respectively, are summarized in Table 5-19. The totals are
plotted in Figures 5-5 and 5-6. Again, the data volume dependent processing
blocks are adequately represented by preprocessing.
The years 1980 and 1990 are judged to be the driver years for premission
processing, the former because it is an early peak and the latter because it
is the highest peak. The first year reflects the premission requirements
mainly of high energy astrophysics. The real time operations driver year
appears to be 1989, corresponding to the highest peak, although the jump in
1985 makes that year a possible candidate. It appears from Figure 5.5, however,
that a system buildup to accommodate 1989 would probably automatically take
care of 1985; therefore the latter year is ruled out as a driver. The other
processing functions (see Figure 5-6) indicate 1987 is the driver year, as was
noted for each of the disciplines separately.
L
5.6 Astronomy and High Energy Astrophysics Sortie Data V olumes
1
The sortie data volumes were derived from S pDA data, from Facility Defini-
tion Team (FDT) reports, and from the Red Bocks (Reference 8). The data volumes
are summarized payload-by-payload below. unless otherwise specified, all sortie
payloads are assumed to be carried in a 30 day mission having 16 orbits per day
and 29 days of useful observing time. Two 30 day missions per year are assumed.
In some cases separate preprocessing and aaaiysis volumes are determined, as
described in Section 5.2.
5-35
_r
	
1	 {	 ]	
_^	
i
r ^`i_
o	 Spacelab Ultraviolet - Optical Telescope SUOT Direct imaging camera
(DIC): .5 degree diameter field of view FOV /.1375 aresec instant-
aneous FOV ( IFOV, or pixel) (corresponding to 1%m in focal plane at
f/15 telescope - FDT interim report) = 1.346 EB pixels / circular frame
(after scanning and digitizing film) x 2.5 trames /orbit average
(Gull - 2 or 3) = 3.365EB bits /orbit. Echelle spectrograph ( operates
concurrently with BIC): lE5 resolving power (SPDA) gives . 25E8 pixels/
square frame ( Reference 5) x 120/ 160 fraction containin g usable
spectrum ( Reference 5 - trapezoidal frame envelope for spectrum)
.1875E8 pixels /trapezoidal frame x 2 frames/orbit assumed
= .375E8 pixels /orbit. Add BIC and echelle volumes and 5 0% for calstrins
(assumed) x 12 bits /pixe 'I = [.ldtiz nits /mission cr 4.3GE12 bits/yr.
o	 Schmidt Camera /Spectrograph 11 degree diameter FOV/20 aresec IFOV
data from Red Books = 3.08E6 pixels / circular frame x 2 frames/orbit
(20 minute exposure each - Red Books) x 12 bits/pixel = . 0343E12 bits/
mission or .068E12 bits/yr.
k
o	 Schwartz sch ild Camera .2 rad diameter FOV/12 aresec IFOV (data from
Red Books)	 . 0928E8 pixels /circular frame x 2 frames /orbit (20
{	 minute exposure each - Red Books) x 12 bits/pixel = . 103E12 bits/
mission or .206E12 bits/yr.
t
o	 Small IR Cryogenic Telescope IE7 bits /day (Red Books) = . 29E8
its/mission or .58E3 bits/yr.
a	 Extreme Ultraviolet ( EUV) Ima gine Telescope Analysis data volume (i.e.
a ter significant compression during preprocessing): about 1000
pixels/ image ( Red Books - consistent with 10 cm square RANICON
detector, 100 cm focal length yielding . 1 rad rOV and 10 arcmin
IFOV) x 1 frame /orbit average ( Red Books - 1 min to 5 hr exposure)
x 12 bits / p
'
x.el = 6E7 bits /mission or 12E7 bits/ yr. Preprocessing
data volume ( for real time, quick look and preprocessing): 20 kbps
(Red Books) x 80 min exposure/orbit (assumed) = .0445E12 bits/mission
or .089E12 bits/yr.
o	 EUV S pectrometer Analysis data volume: 24 channels /frame width
assuming 75mm frame size and same channel densit, as for EUV
Imaging 'Telescope which has 32 channels over 100mm) x 5 pixels/
channel ( assuming slit. width / length ratio of 5:1) x 15 frames/orbit
1
:1
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(assuming 6 sec exposure avera ge/frame from 2 sec to 10 sec/frame
for sweep of 1 •- 5 0/sec - Red Books) x 12 bits/pixel = lE7 bits/mission
or 2E7 bits/yr. Preprocessing data volume:40 kbps x 5 min/orbit
+ 10 kbps x 85 min/orbit(5 min on aurorae - Red Books) = .63EB bits/orbit
_ .029E12 bits/mission or .058E12 bits/yr	 }
	
o	 UV Photometer Analysis data volume:12 detectors ( Red Books) x 2
settings / orbit   ( 2.0 min / setting - Red Books) x 16 bits/word = .19E6
bits /mission or . 38E6 bits/yr. Preprocessing data volume : 2.7E7 bits/
day (Red Books) = 7.83E8 bits /mission or 15,6EB bits/yr.
	
0	 Microchannel Spectrometer Analysis data volume: future projected
spectra 5andwidthRed Book ) 90OA/lA resolution = 900 pixels/exposure
x 3 exposures/orbit (assuming 20 min exposure average -10 sec to
1 hr - Red Books) x 12 bits/pixel = 1.5E7 bits/mission or 3E7
bits/yr. Preprocessing data volume:Dresent data rate of 5E5 (Red Boons;
projected to SE6 bps (based on expected 10-fold increase in sensi-
tivity and electronic bandwidth - Red Books) x 60 min exposure/orbit
(assumed) = 8.352E12 bits/mission or 16.704E12 bits/yr.
	
Io
	
UY Folarimeter 1 kbps (Red Books) x 2/3 duty cycle/orbit (assumed)
_ .167JE10 bits/mission or .334Ei0 bits/yr.
'	 o	 WE S.pectrooraph Assume same rate as for free flying WE = IE8 bits/
=	 i	 mi	 r	 8El bits/y r.^	 day	 .29E10 b ts/ ssicn o .5	 0	 i Y
^i
	o 	 Ambi ent Temperature IR Telescope 14.2E8 bits/day (SPDA - see free
tier version in Section 5. for details) = .0412E12 bits/mission or
.0824E12 bits/yr.
	
0	 30m IR LBI 65.6E8 bits/day (SPDA - see free flier version in
Section 5.1 for details) = .19E12 bits/mission or .38E12 bits/yr.
	
o	 Deee Sky Ultraviolet Survey Telescope_ (JUST) .087 rad diameter
FOV SPDA /l aresec IFO'1 assumed - ccrresponding to 711 pixel on film,
a reasonable size according to SUOT FDT report) = 2.53E8 pixels/
circular image x 12 bits/pixel x 6 frames/orbit (SPDA - 2 exposures
for each of 3 cameras) = 8.45E12 bits/mission or 16.9002 bits/yr.
Spacelab IR Telescope Facility (SIRTF) 25 kbps (Melugin) x same
exposure time / orbit as for free flying Cryogenically Cooled IR
Telescope = 12.1E8 bits / day = .0351E12 bits /mission or .07E12 bits/yr.
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o	 Very Wide. Field_. Galactic Camera 100" diameter FOV (600 to 1000 - SPDA)/
arcmin IFOV assumed from SPDA pointing stability of 1 arcmin)
.265E8 pixels / circular frame x 2 frames /orbit (SPDA - 2 cameras,
I frame each) x 12 bits /pixel = .295E12 bits/mission or .59E12 bits/yr.
The high energy astrophysics sortie payloads were assumed to operate at
a .5 duty cycle to allow for pointing, earth blockage, etc. A thirty day mission,
of which 29 days may be used, was assumed, and two missions were assumed per
year. The data rates were taken directly from the Red Books and multiplied
by 43200 sec/half-day times 29 days /mission times 2 for the yearly volume. The
resulting voLimes are summarized in Table 5-23 in the next Section.
5.7 Astronomy and High Energy Astrophysics Sortie We ights.
The payload weights for astronomy and high energy astrophysics payloads
are tabulated in Tables 5-20 and 5-21, respectively. The criteria established
in Sections 5.1 and 5.2 were used to set the weights. The block summed weights
and the net score, computed just as in Sections 5.3 and 5.4, are summarized in
Tables 5-22 and 5-623 for astronomy and high energy astrophysics, respectively.
The discipline weights for the sorties are obtained by summing the block
weights over all payloads contained in a sortie flight, thereby requiring
candidate flight cargo inventories. The Red Books define one such flight, a
"typical" flight, ( called "Group 1II") for astronomy and two such flights
("Payload A" and "Payload B", respectively) for high energy astrophysics. The
i
Red Book "Group III" flight is described in Figure 5-7, and the high energy
"Payloads A and B" are summarized in Table 5-24. An alternative to the astronomy
flight is obtained by replacing the SOOT with a OUST. Although the mission
analysis has not been performed on that configuration, it appears to be viable
because the OUST dimensions compare with the SUOT. Three other astronomy sortie
payloads are considered. but their size or usage require flying alone. The
resulting five astronomy sortie flights are summarized in Table 5-25. It would
Ii
II
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TABLE 5-20 PAYLOAD WEIGHT MATRIX FOR ASTRONOMY SORTIES
R.T.
DATA
	 :5,
RA'NDL
	 Q.L.	 PREPROCESSING	 ANALYSIS
	 I 
^.	 P 190 1` G,., , '^j	
d'r ^C 76 G,. ''n 6^ 	
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Schwartzsch? 1 d Camera 1 1 1 1 ?' z ! 1 1 1_ ?. 3 ! 1 0 1 Z D 0 1 3 0 r' Q G 000
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	 2,	 p	 3.25
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1 1
?
3 L Z d 1 3 L D! 2 Z D ^, Z O Q p p o G
Val	 2, p 3.2 7
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2 J i o 1 3 1 I ? 1 0 Q j D 0 D 2, 1 0 1 0 0 0 0 0 D 0 0
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Z 1 1 0 2 3 z ?. z 1 0 1 1! 0 0 1 1 j Z p 0 0
----
0 0 a p:
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IE	 2,	 p 3.47
I11^E	 S ^ ectro^ ra -:h
1 1 1 2 3 3 1 1. 3 0 3'^ Z • 1 3 1. 1 3 0 0 D 0 p
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1 0 0 0 6 1 1 0 0 0 tJ
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1 1 1 3 3 X I J_ I z z z 1 7 7, Z D ,^ 3 C) 0 0 0 0 o
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AS -- 0 f 5 - 5
' ' 1 7. 3 7 ! ? ^. T 7. ?. 1 i^ j X 0 /7
 ---
070,,.	 •	 ,,	 f; . 1	 r,1	 r,.., r 1 ri 0, ti
TIME DATA
REMISSION
	 OPS HANDL Q.L. PREPROCESSING - ANALYSIS
1
,.o_
o r ,s	 '^
.o ,a d
	 '°o.^+,p
	
^'^ D^ Vol-	 .p I ^'^• ,^ g	 C S' T 9	 Oi. o '•9 s'	 p	 -	 444s	 s q	 fi	 o d . ' t o	 I ,o ^,, 6 0 6. ! 12 o, '%•s . J'	 S, s	 ^! @h	 ^" G	 C'	 .9 ^! 0'j• 9
	
Gh C	 ds• o^ . A G,y .0 ! df, 9 rj A !s	 C '^!^ ,`^. >h of, oh 	 rh r	 •d . ±	 F o^ v,^	 ^,, r	 srn on a o^ 	,.	 d c	 G^
*X,
 Oo cd	
^ 
^s. N °p, !9!•hhry^n<`o^r^9^°,^.^	 '^r^,^h °'f ^^^d94d^ld^^la'9ild^y9hlJd
^d D 	 sy	 r	 t	 T!•	 r^ z !`• •	 r	 d^ 9,^ 9h t,, ,^ 9 9^	 DS. C^	 hd •
	
god	 ^' `9 Pl`. dJ S
ki• ` 
!0 d J d J Gr	 ` •	
3'^S^O,^ y ^°dG
•	 a
^	 6 • f+ • 2 1 2	 5 1	 1 2	 i4	
•
B1(} * 2 . F 412 ` 2	 30 8 . 830 . 15 . 8 • fi • 3 . 4 5fiPAYLOAD	 WEIGHT _
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SX -3/'GI I
1 1 l i Z	 i Z 11 L I f	 I ! 1 f l o T O D
SX-7/-GIII
Polarim^Bra a S ectr.
1 f! Z	 r x L L I I Z i I 0•	 1 1 Z I z 0
_
0 0 0 0 D
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TABLE 5-21 PAYLOAD WEIGHT MATRIX FOR HIGH ENERGY ASTROPHYSI-CS SORTIES 	 ^`
o °%
^^.-L^. J PS •^^w3fs. ^a.iri3.r = G:+ ^ ,; {a^S T	
, 
_u^^ Ii,^a:41.:iG...ma.k..%...1tiid.n ^w.uiK a.A_
	 Y	 .
cc. _._.,^_..^:...^_,.,,.^..
	
^T-`yx.a.r^:+.L.i^G^L
	 ....._
	 a^..v...-
	
..c..:a,^,.,^.a.. .,..:•l.: ^r..«...1..-
	
_
Re al Net
.riata peal Time Score
V.ol ► e Pre- Time Data Quick Pre- Per
PAYLOAD 1Q	 bits	 r imissi^on Qps Handling 'Look Processing EAnal	 sis Pa load
SOOT 2.1 r 1.7>r 14 .7 10.9 6.1. 0 1,3 5.2. 5W.4-.z, y o 7.7
S-42-S
	
Vol	 2, p 3.17)
,034- I'ZO q, .7 ,t 4, 1 17,5Schmidt Camera: S ectr.
S-41-S	 Vol	 2, p 3.37
.,103 1.75 9.: •S /.f 3.4 1 f J 33.1Schwartzschild Camera
f Vol
	 2, p 3.25
Small
	 IR Cr o.	 Telesc.
.00003 1. 35 10.5 .0 .0 .0 .0 J I
Vol	 2, p 3.27
EUV Ima .
	 Telesc.
PP	 . o45
A	 .U4^,6 l .2.5 1 a .5 .3 1,3 /.1 p 14.5
Vol	 2, p 3.30 PA	 ;0000^ I.zS ^.^ •Z .^ •^ .0 Y.1EUV S ectrometer
Vol	 2, p 3.33
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PP	
-ppp°
A	
A.-10 1.1U 1;3 .0 D . D 0 7•}
'(Vol	 2,	 p 3.42)
Microchannel Soectr.
?P 91352
A	 ,a000L 1 ZO 14.0 50.1 .233. ` / G 7.Q .a fb6.Z
Vol 2, p 3 43
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002- I.ZO .0 .1
•O
1 7 .7
Vol	 2,	 r,	 3.47
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14.7 .Z 1.7
 Y•O LO
AS- 09-S
30m IR LBI
.19 1.40 1 4.7 l.a _j.3 y.^ ^.1 37.E
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Un
Data
Vol YTO
PAYLOAD
	
IO	 bits	 r
Pre-
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Real
Real	 Time
Time	 Data
O s	 Tlandlin .
Quick
iLook
Pre-
Processing IAnaT	 sis
Net
Score
Per
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- /GI I	
, ^r, 3
Hi Energy Sources J.7 5 9.1	 .38 ^. 7t !,1 v ^. t 4 14. -11 
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TABLE 5-23 DATA VOLUMES. BLOCK WEIGHTS, AND SCORES FOR HIGH ENERGY ASTROPHYS1 1CS SORTIES
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..a....ti.....^^.2 at:err..rwNC+6k^^,ms^^;7.'R,Yr^1r^7ddSM^11tAN91111f1
UV PHOTOMETER
1AACINC TELESCOPE
SPACELAB UV OPTICAL TELESCOPE (SUOT)	 _	 -«
(AS-04-S)
or
DEEP SKY UV SURVEY TELESCOPE (DUST)
WE SPECTROGRAPH
	
(AS-03-S)
UV POLARIMETER (2)
MICROCHAN'tEL SPECTROMETER
	 -	 -+
EUV SPECTR OMETER
	 1 M TCLESCOPE
A TELESCOPE
	
^	
--
SCH`1'A'Ri5Clil tD CAI Ea'A
(AS -4I-S)
SC4MlDT WERAS
(AS-a?-S)
ark---e• - ^	 ^':
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FIGURE 5-7 RED BOOK, ASTRONOMY "GROUP III" SORTIE FLIGHT CARGO
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TABLE 5-24
SPACELA3 HIGH ENERGY ASTROPHYSICSa	 DEDICATED MISSION PAYLOADS
{
I.	 PAYLOAD A
GSFC :.n.	 1973 Woods	 I.D.
f	 G II.	 SX-3
G III.	 SX-7
G TV.	 SG-8 & 9
G V.	 SG5&8
G `JII.
	 SC 1 & 4
Description
HIGH ENERGY SOURCES
BR.AGG SPECTROMETER
HIGH ENERGY GAMMA RAYS
LOW ENERGY GAMMA RAYS &
NUCLEAR LINES
TRANSITION RADIATION
ELECTRON SPECTROMETER
11.
	
PAYLOAD 8
G	 1.	 SX-1
G VI.	 SC 1 & 4
G VIII.
	 SC-4
h	 G	 IX.	 SC-2
i
LARGE AREA X-RAY WITH
CONCENTRATOR
IONIZATION SPECTROMETER
NEGATRON POSITRON
ISOTOPE ABUNDANCE
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TABLE 5-25 ASTRONt MY SORTIE FLIGHT MODEL
Candidate Flights
	
{	 ed Book	 Modified	 Ambient
a	 'Group III" "Group III"	 Om IRTemperature
	
I	
r	 (SUOT +	 (DUST +SI RTF 	LBI	 IR Telesc.
Payloads*	 mall P/L's) Small P/L's}j	 Alone	 Alone	 lone
1
AS-04-S
SUOT
AS-42-S Vol 2, p 3.17%
	
+	 Schmidt Ca-mera/S ectr.	 2	 Z
AS-41-S(Vol 2, p 3.37
Schwartzscnild Camera	 1
Vol  2, p 3.25)	 !	 I
Small IR Cryo. Telesc.
—R-01-2 , p 3.27
EUV IAiau. Telesc.	 !	 1
Vol 2, p 3.30)!
^j	 EUV S ecvrometer
Vol 2, F 3.33
UV Photonoter
!f	 (Vol 2, p 3.42)1
Microcnannel S ectr.
`	 Vol 2, r 3.43
UV Folarimeter	 Z	 2
Vol 2, p 3.47
t IUE Sectrograh f
AS-15-S	
fAmb. Temp. IR Telesc.	
AS-09-S
30m 1R LBI
AS-03-S
DUST	 !	 I
AS-01-5
	 }
SIRTF
Vervv 5Wd. Field Gal.	 M o c u l e	 m oi u n t i n q	 o n l y.
F1 i ht Total 	 12	 ^.	 1	 1	 1
*Volume, page refer to Red Books
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also be possible to have combined astronomy/high energy astrophysics sortie
flights, but it is apparent from the scores in Tables 5-22 and 5-23 that the
requirements imposed by astronomy alone flights will be greater than for com-
bined flights whose requirements would be diluted by the relatively low score
high energy astrophysics payloads. Therefore, combined missions are ignored.
Tables 5-24 and 5 - 25 are used for summing the block weights over the seven
candidate flights for discipline sortie weights just as Tables 2-1 and 2-2 were
used to obtain the discipline weights for the corresponding free fliers.
The resulting flight data volumes and net requirements for each process
block and each flight are summarized in Tables 5-26 to 5-32 for the astronomy
sorties and in Tables 5-33 to 5-39 for the high energy astrophysics sorties.
The Red Book "Group III" flight and its modified version show about the same
premission and real time operations requirements, and both are far above the
other astronomy flights. The modified "Group III" mission exhibits the
greatest data volume and utilization of all other processing functions, al-
though the unmodified version is not far behind. Thus, at this point these
two missions are considered the astronomy drivers. Of the high energy astro-
physics flights the tables show that "Payload A" is the driver mission for that
discipline.
1
5.8 Driver PayloadsI	 -
The driver groupings found in the previous sections are summarized in
Table 5-40. The task at hand is to select individual driver payloads from
these groups, as described in Section 4. The chosen payloads, along with the
reasons, are:
o	 Cryogenically Cooled IR Telescope - highest data volume and processing
requirements ( score), representative IR facility, continuous usage
after 1985, responsible f, making 1985 a driver year, driver in all
blocks.
	
'	 I
9
4
5-45
I
Candidate Flights
ed Book Modified Ambient
'Group	 III" "Group III" Om IR Temperature
(SUOT + (DUST + SIRTF LBI IR Telesc.	 -
Payloads* mall	 P/L's) Small	 P/L's, Alone Alone nlone
AS-04-S
SUOT
AS-42-S	 -Vol	 2, p 3.171.
,C? ,a7
Schmidt Camera Spertr.	 1
AS-41-5	 Vol	 2, p 3.37
-/U •fieSchwarrzschlld Camera
Vol	 2, p 3.25)
Small	 IR Cr o.	 Telesc.. .dr ,CG' '
Vol 2, p 3.27¢
•A¢EUV Ima . Telesc.
( Vol	 2,p3.30'
•0-3 • 03
,•
EUV Spectrometer
Vol	 2, p 3.33
UV Photometer .00 •00
(Vol 2, P 3.42) 435 7.35 ;'+Mi.crochannel Soectr,
Vol 2, p 3.43
.00 .00UV Polarimeter
,Vol	 2, p 3.47
IU€ Spec roara h •00
AS-15-5
Amb.. Temp.	 IR Tel.esc.
AS-09-S
30m IR LBI
AS-03-S
p,¢5DO ST
AS-01-a
•oSIRTF
AS-05-S
Very Wd. Field Gal. M o u l e	 m o u n t i n on l y.. .
Fli ght Total /0.77 17.04 .19 .04
F.
F
{
f
a
a
Y
r	
yy
..	
y	
1
^ 	 r^.apt^-^ ^ i•,.sFx.'-a:..^.:a..:t1...,.,.-=i.....
	 I ..	 I	 I	 ^ .. ^,....,n. I	 ..	 ..	 ..c,  	 r.  	 i	 _ ,-
=?	 TABLE 5-26 DATA VOLUMES FOR ASTRONOMY SORTIES
a (MI ITS OF 10 1 2 BITS/YR)
	
{
*Volume, page refer to Red Books
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TABLE 5-27 PREMI.SSION REOUIREMENTS FOR ASTRONOM Y SORTI ES
.i (UNITS OF 10 1YR)
Candidate. Flights
ed Book Modified obi ent
'Group	 III" "Group	 III" Om IR Temperature
(SUOT + (DUST + SIRTF LSI IR Telesc.
Payloads* mall	 P/L's) Small	 P/L's), Alone Alone lone
AS-04-S
/.Q>SUOT
AS-42-S
	 ;Vol	 2,	 p 3.171 1•4F^ ;.41)Schmidt Camera Spec6
AS-4I-5
	
Vol 2, p 3.37
Schwartzschild Carrera
Vol 2, p 3.25)
Small	 IR Cr o.	 Telesc. 3Y
Vol	 2,	 p 3.27(
Z^EUV Ima .. Telesc.
Vol	 2,	 p 3.30}
^^ `^EUV Spectrometer
Vol  2, P 3.33
UV P h.o t.cm.e to r
V
Microchannel S ectr.
ol 2, p 3.42
^--^" / ~0
(Vol	 2,	 p 3.43)
^.¢a Z.¢DUV Rolarim-eter
tVol 2, p 3.47
/•fs /.^ SWE S ectro ra; h
AS-15-S ^.
Amb.	 Temp..	 1R Telesc...
AS-O g -:S i
1•4030m IR LBI
AS-03-S
1.35DUST
AS-01-
r• ^^
4
4S I RTF
AS-05-S
lo n	 y.!Ver	 Wd. Field Gal. M o u l e	 m a u	 n	 t i	 n 11
Flight
 Total 13.3n 14.$0 . /. ^ 1.4L !	 /.	 J
*Volume, page refer to Red Books
. ,,
k
1-
i
-a
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t1	 TABLE 5- 28
 REA	 E OFER' IONS REOtIIRt NT5 FOR ASTRONOMY SORTIESF	
(KNITS OF 1012/YR)
J
Candidate Flights
Red Book	 Modified	 Ambient
'Group 111"
	
"Group III"	 Om IR	 Temperature
(SUOT +	 (OUST +	 SIRTF	 LBI	 IR Telesc.
Payloads*	 5mall	 P/L's) Small P/L's	 Alone	 Alone	 Alone
AS-04-S	
fg.
7
SUOT
AS-42-S	 Vol 2, p 3.171)
f ^• 4'Schmidt Camera S ectr-
AS-41-S	 Vol	 27 P 3.37 9.7 G•Schwartzschild Camera
- Vol	 2,	 p	 3,25)
Small	 I.R. Cr o..	 Telesc.
Vol	 2,- p 3.27)
^^•%EUV Imaq. Telesc.
Vol	 2, p 3.30)
`• g 7EUV S ectrometer
Vol	 2, p 3.33
UV Photometer
Vol 2,	 p 3.42
/4.0Microch.annel. S ectr.
Vol	 2,	 p 3.43 1Z. l2,6UV Polarimeter
Vol 2, p 3.47	 14 . 7 /¢.7WE S.e.ctroara h
AS-15-S
l 1 •..7Amb. Temp.	 IR Telesc.
AS-09-S /4.7
30m. IR LBI
AS-03-S
^^-^OUST
AS-01-S
14SIRTF
AS-05-S
Ver	 Wd. Field Gal.	 Mo u l e	 m o u n t i n o n l y.1
flight Total
	
117,E l^ 7, 41.7 / "t •? 14.7	 1
*Volume, page refer to Red Books
^	 I
i
5-43
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(ABLE 5-29 REAL TIME DATA HANDLIA REgUIREMENTS FOR ASTRONOMY SORTIESr
UNITS OF 10 /Y
^	
z
4
1
f
S
Candida4e Flights
ed Book Modified Ambient
'Group	 III" "Group III" 0m IR Temperature
(SUOT + (DUST + SIRIF LBI IR Telesc.
Payloads* mall	 P/L's) Small	 P/L's)I Alone Alone	 ;^4]one
AS-04-S 10.q
SUOT
AS-42-S
	 Vo l 2, p 3.171
•4Schmidt Camera S.oe.ctr..
AS-41-5(Vol	 2,	 p 3.37) j
•5Schwartzscnild Camera
Vol	 2,	 p	 3.25
Small.	 IR Cr o.
	
Tel.esc. .0 •4	 i
Vo l	 2,	 p 3.27)
•3 .3
€UV Imao.. Telesc.
Vol 	 2, p 3.30)
•Z ZEUV Spectrometer
Vol	 2,	 p 3.33
UV Photometer •^ i
(Vol	 2,	 p 3.42
S'!Yer.o.Ch.ann_e?	 S	 a.ctr.
Vol 2, p 3.43
D oUV Polarimeter..
Vol	 2,	 p 3.47
IUE Sp-ctroaraph.
I	 4 •C7
AS-15-5
Amb.	 Tem .	 IR Telesc.
AS-09-S
^•^30m IR LBI
AS-03-S 4 Z. Z {DUST
AS-01-S
•Z
S3 RTF
AS-05-S
Ver	 Wd. Field Gal. M o u l e	
m o u n t i n o n l y.
Flight
 
  Total 6 Z. 93.7 ,.•. !.^ .^
*Volume, page refer to Red Books
i
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TABLE 5-30 QUICK LOOK REQUIREME1yTS FOR ASTRONOMY SORTIES
(UNITS OF 10 /YR)
Candidate Flights
ed Book Modified	 I bi ent
Groin	 III
^^
Croup	 III
^^
Om IR Temperature
(SUOT + ( DUST + SIRIF LBI IR Telesc.
Pp;loads* mail PA 's) Small	 P/L's^ Alone Alone Rlone
AS-04-S /. Q ISUOT
AS•-42-5	 (Vol	 2,	 p 3.17}	 i
/ 0 1Schmidt Carr=era S p ect_r.
AS-41-S	 Vol	 2, p 3.37
1.4Schwartt_child Camera
Vol	 2, p 3.25
Small	 IR Crvo.	 Telesc. •d
Vol	 2,	 p 3.27
EUV	 Irra	 .	 Telesc...
Vol	 2,	 p 3.30) $
EUV S eczrometer
Vol	 2, p 2.33
•0 •0UV	 Ph.ot.cn.et.er
Vol	 2,	 p 3.42 7 33.5 <33.Mi crochan.ne l
	
S ectr. ,
Vol 2,	 p• 3.43)
UV Rolarimeter
Vol	 2,	 p 3.47
•^ •^IUE S ectroara , h.
AS-15-S
Amb. Tema.	 IR Telesc.
AS-09•S
30m IR LBI
i	 5 3
J
AS-03••5 117-3
DUST
AS-01-S
SIRIF
AS-05-5
Very told.
	
Field Gal. M o u l e	 m ol u n t i e o n l y.
Flight Total Z17. 2 357.0 ,5.3 1.7
*Volume, page refer to Red Books
')RIGP.VAT, PAGE IS
' )F P00x QUALITY
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•	 TABLE 5-31 PREPROCESSING REQUIREMENTS FOR ASTRON0t 1Y SORTIES
(UNITS OF 1O IYR^
Candidate Flights	 .
Red Book Modified raient
'Group III" "Group	 III" 30m IR temperature
(SUOT + (DUST + SIRIF LBI IR Telesc.
Payloads* mall	 P/L's) Small	 P/L's)^ Alone Alone	 jlone
AS-04-S 13 ^,Z
SOOT
AS-42-S	 Vol	 2,	 p 3.17 1; `
Schmidt Camera.Spectr.	
I
Q^ 3.4
AS-41-S	 Vol	 2, p 3,37
S ^ S bSchwartzschild Camera
	 I
Vol	 2, p T25)
4Small
	
IR Cr o.
	 Telesc. I
Vol	 2, p 3.27
LUV Imao..	 Telesc.
1l01	 2,	 p	 3.307
EUV Spectrometer
.
Vol	 2,	 p 3.33)
0UV Photometer
Vol	 2, p 3.42 U'/•0 /S^ + !iMicro-channel	 S .ectr._ I
Vol 	 2,	 p 3.43) I
UV Polarimet_er •^ ^
I
Vol	 2, p 3.47 •^
WE Spectrograph
AS-15-S I
h.4Anh.	 Temp .	 19 Telesc.
AS-09-S
30m. IR LBI
AS-03-S 4S6..?DUSTAS-01- S z. E I	 iSIRTF
AS-05-S i
Very Wd.	 Field Gal., CAM., M  u 1 e	 mounti n  onIy.I
Fli fit Total. 313,4 G3Q•5 ,6	 ;./ I	 Z.4
*Volume, page refer to Red Books
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Candidate Flights	 1
f
^Red Book Modified bient
"Group III" "Group III" Om IR	 Temperature
, (SOOT + (OUST + SIRIF SIR Telesc.
Payloads* mall	 P/L's} Small	 P/L ` s) Alone
ILBI
Alone	 ,Alone
AS-04-S 384,2
SLOT
AS-42-5
	 Vo l 2, p 3.17j
'Spectr• .S.chmi,.it. Camera	 }
AS-41-S	 Vol	 2, p 3.37 r
4-•^	 ' 1 ^,
l
Sc,h;^artzschi l di 4aimera i 4
- (Vol
 
	 2,	 p 3.25) y
ISmall	 IR	 Cr) , o.	 Telesc. •d
^
Vol
	 2,	 p 3.27
.^
•4EUV	 Imaq.	 Telesc.
Vol	 2,	 p 3.30)
EUV S ectrometer
Vol	 2,	 3.33)
i 1I
p
UV Photometer
(Vol
	 2,	 p 3.42-
Microchanne l [pectr. J O f
Vol
	 2,	 p 3.43) {
IUV Polarinieter
Vo l 	 2, p 3.47
•6
l
WE Spectro g raph
AS-15-S {
I	 ^'^Arrb.	 Temp.	 IR Te lesc. I 1
AS-09-S J
30m IR L51
AS-03-S lSZ9, q- IDUST }AS-01 -S I	 g.a IS I RTF
AS-05--S
Very W.	 Field Gal. Mo ^	 u 1	 e	 mounting	 on1y.j	 I
40 47 W2—. j,	 6. 8.^Fli g ht Total
*Volume, page refer to Red Books
rw	 ^ I ^	 I	 1
i ji I
TABLE 5-32 A`iALY.IS REQLIREME TS FOR AS 	 'ORTI€.:
(UNITS OF 10 `c/YR)
I
i
i
1-53
a
a
s r
Candidate Flights
r
Red Book Red Book
Payloads "Payload A" "Payload B"
SX-3/G11 O63
Hi Enercy Sources
.
SX-7/GIII
G
+ p^
Polarise 8rac
	
S ectr.
.GF & 9/GIV
,oloHi En. Gamma Ras
SG5 & 8/GV pZ 5
.Low En. Gam. Ray &. Huc.
.
SCI & 4/GVII
1063
1
Trans. Rad. S2ectr.
SX1./GI
/9.nLq Area X-Rayw C_oncentr.
SCI & 4/GVI
/-s•0Ioniz. Spectrometer
SC.4/GVII I
.0/3 4Ne atron Position
SC?/GIX
^%Isotc. pe Abundance
Flight Total # 14 7 )
4
=k'
L•
1.
TABLE 5-33 DATA VOLUMES
 FOR HIGH.ENERGY ASTROPHYSICS SORTIES
(UN_ITS OF 10'^ BI TS/YR)
i
I
	
t^
	
i
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^cLeLS
+I	,^ JJJ	 -a9A'Gf -..-^1 ^-
^I. A •s..r. _:^i,a-:tfiM	 .^0...^'tshna,.E: iLZSKA
^	 r Y
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TABLE 5-34 PREM'ISSION REgUIREM€NTS FOR HIGH ENERGY ASTROPHYSICS SORTIES
MI;TS OF 101'/yr!
Candidate Flights
Red Book - Red Book
Payloads "Payload A" "Payload B"
SX-3/G11 /.25Hi Energ y sources
SX-7/G?II
/•	 SPolarim Brae	 S. ectr.
SG8 & 9/GIV / ¢
0Hi En. Gamma Ra s.
n
SG	 & S /GV
Low En. Gam. Ray & Ru.c.
SjC1 & 4/GVII f.6 DTrans. Rad. S ectr.
SXi/GI /. I S
Lq Area X -Rayw Concen r.
SCI & 4/GVI
f• ^^Ioniz..
	
Spectrometer
SC4/GV I I I
Nega t.ronZ Pos i ti or,
SC2/GIX
Isotope Abundance
^'a ^^ zp'SaFlight Total
-55
^	
, o-1
TABLE 5-35 REAL. TI ME OPERATTON5 REWIREMOTS FOR HIGH ENERGY ASTROPHYSICS SORTIES
(UNITS OF 1012/YR)
F Candidate Flights
Red BooleI Red Book
Payloads f "Payload A"1"Payload B
SX-3/GII.^
Hi	 £.ner,7 • 	 Sources.
SX-7/G111
Polarim'3ra g 	S ectr.
sm & q/G1v 9. ^Hi	 Fn.. Gamma Ray s
S 5 a 8/GV
Low En.	 Gam.
	
Rav &	 luc.
SC1 R G/GYII
Trans.
	
Rad.. Scectr.
SX1/GI
gLq Area X-Rayw Toncentr.
SCI & 4/GVI
4. 7 Toni 2.	 Spectrometer
SC4/GVIII
'^Nea.atrop Position
SC2/GIX 4.9Isotope Abundance
Fli ght Total 42 -n
1
4
I
5-55
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e
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TABLE 5-36 REAL TIME DATA HANDLING REQUIREMENTS FOR HIGH
'	 ENERGY ,ASTROPHYSICS SORTIES (KNITS OF 1012./YR)
t
Candidate Flights
Red Book	 - Red Book
Payloads "Payload A" "Payload B"
SX-3/G11
3Hi	 Enera. Sources
,
SX-7/GIII
•a¢Polari!Braaa S ectr.
SG8 & 4 /GIV
1116
Hi Z n. Ganna R--Ys
SG5 & 8 /GV
.!SLow En.	 -Gam.	 Ray & N. c.
.
.SCI	 &	 `/GV! w
1Trans.	 Rad.
	
5. ectr..
SX1/GI •^^
Lq Area x-Rayw C_oncentr.
SCI & 4/GV1 v
Ioniz.. Saectro-toter
SC4/GVIII
•0N.e,atro.n/Position
SC-Z/ GPI X Q
Is.oto a Abundance
.
Flight. Total
57
i
i
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TABLE 5-37 QUICK LOOK REQUIREMENTS FOR HIGH ENERGY
ASTROPHYSICS SORTIES (UNITS OF I012/YR)
r	 '
Candidate Flights
Red Book	 Red Book
Payloads "Payload A"I"Payload V
SX-3/G11 7C
Hi	 Energy Sources
SX - 7/GII1
1Polarim/Bra ga S ectr.
SGS & 9/ G I V , T
Hi	 En. Gamma Ra y s •°`
Si;5 & 8/Gl
Low En.	 Garr.	 Rav	 &	 Nu..c.
SCI
	
a	 4;'GVI
Tra ns.	 Rid.	 Seectr.
` SX1/GI
# Lq Area X-Rav w_/Concentr
SCI & 4/GVI	 +
Ioni~ Spec~ rometer
SC4/G 'e" 111	 z
Neaatron/Poslt]on	 •J'	 1
SC2/GIX
Isoto.e Abundance	 !	 ';^
Fli ght Tot-1
I
i
i
4
-59
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TABLE 5-38 PREPROCESSING REQUIREMENTS FOR HIGH ENERGY
ASTROPHYSICS P F R	 (UNITS OF ZOZ/YR)
Candidate Flights
Red Book Red Book
Payloads "Payload A" "Payload 3"
SX-3/G11
Hi	 Enemy S.o.urces.
5X-7/G111 ZaPola.rim Bras	 Soect,r.
SG8 & 9/GIV
.QHi En. Campa. Rays
SG5 X S/GV
.55Low En, Gam.	 Ray &. Nuc.
SCI & 4/GVII
Trans- Rad. S ectr.
SKI/GI 6SL•	 Area X-Rd/Concentr.
,
SCI & 4/GVI 3aIoniz.	 Spectrometer
SC4/GV I I I
Ne atron Pos i ti on
SC2/GIX .3
Isotope Abundance
G •Z 7 1.72-Flight Total
i
i,
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'	 TABLE 5- 39 ANALYSIS REOUIREMENTS FOR HIGH ENERGY
ASTROPHYSIC SORTIES (UNITS OF 10 1 2
 /YR)
I
I
Candidate Flights
Red Book Red Eoek
Payloads # "Payload A" "Payload B"
SX-3/GII
Hi Enerev Sources
SX-7/G11!
•Pei
Poiarim Braa	 Soectr.
5G8 & 9/GIV f $SHi	 En.
	 Ga l^ a	 Ras r	 .
SG5 & 8/GV
Low En.	 Gam.	 Ray & N.uc.
SCI	 & 4/GVII 7./Trans	 "aa.	 S ectr.
7•8
SX1/GI
Lq Area. X-Ra y wjConcentr.l
SC1 & 4/GV1
Ioniz. SRectrometer^
SC4/GVIII
^.5aNe atron Posi tion
SCZ/GIX }
I sotc.>?e Abundance
2 z• 4 7 5. ^?M ight.. Total
:r
TABLE 5-40 SUMMARY OF ASTRONOMY AND HIGH ENERGY ASTROPHYSICS DRIVER GROUPS
PREM'ISSION REAL TIM€ DATA VOLUME AND
FUNCTIONS OPERATIONS DATA PROCESSING
Astronomy (AS) free Fliers 1985 ( r:akrly jump) 1985 (early jump, 1985 (early jump)
1988 (highest peak)
11980
almost highes t peak) 1987. 	 (highest peak)
High Energy Astrophysics (H£) (early peak) 1986 (highest peak) 1987 (jump to almost
Free Fliers highest peak)
AS and HE Combined 1980 (early peak) 1989 (highest peak) 1987 (jump to highest
Free Fliers 1990 (highest peak) peak
AS Sorties Red Book "Group III" Red Book "Group III" Modified ""Group III"
Modifie d ''Group	 III" Modified ''Group	 III"
HE Sorties Red Book "Payload A77 Red Book "Payload A" Red Book "Pay1oad A"
u
rn
k
.:'.•.You.r..rl. .. . ?^o::f..rs^.we3iee.. 	 _.iJYc	 t^.^-....=-._	
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Advanced Radio Astronomical Explorer (ARAE) - high data volume and
requirements, representative of LBI's, continuous usage.
#	 o	 IR LBI - second driver in 1987 group, similar in principle to ARAE
but with different (heterodyne optical quadratic rather than linear)
detection technique.
o	 deep Sky Ultraviolet Survey Telescope (DUST) - high data volume
(caused by high data storage on film) and processing requirements
representative of objective spectrum instruments and of surveys.
o	 Microchannel Spectrometer - high proproc:essing data volume, real time
data handling and preprocessing requirements.
o	 Spacelab UV - Optical Telescope (SUOT) - high data volume and
processing requirements (but not as high as DUST), diversity of focal
plane sensors used, representative of general facility, higher pre-
mission and real time operations requirements than DUST.
o	 Cosmic Ray Laboratory - overshadows all other HE payloads during 1987
to 1991 period. representative cosmic ray facility.
o	 Large X-Ray Telescope - presence in two driver groups (1986 and 1987),
representative of x-ray facility.
o	 Large High Energy Observatory (HEO) - B - premission driver, large
processing requirements; however contains magnetic spectrometer
as does the Cosmic Ray Laboratory.
o	 High Energy Sources - highest processing requirements, representative
of x-ray detection, utilizes spectral, spatial, and temporal analyses.
Consideration of astronomy and high energy astrophysics together yielded the
Cosmic Ray laboratory, the Cryogenically Cooled IR Telescope, and the Large
HEO - B, all of which were already indicated above.
5-b2
J
f	 i	 ,3
As noted in Section 4, the driver selection was also performed by ranking
the payloads b y
 net score. For that purpose the sortie scores were converted
from a per mission to a per year basis by doubling (two missions per year). The
resulting payload rankings are given in Tables 5-41 and 5-42 for astronomy and
high energy astrophysics, respectively. Those payloads already pinpointed as
drivers in the groupings are marked with asterisks. The presence of asterisks
in the high end of each table denotes a high correlation between the two methods
for choosing drivers. The same driver list defined earlier is retained with the
following modifications. The SHOT is deleted, but both versions of the Red Book
"Group III" astronomy mission (SOOT + small PIL's and DUST + small P/L's) are
added. High Energy Sources alone is deleted, but the whole "Pa y load A", in-
...! that payload, is added. Although relatively high in the ranking, the
IR LBI is deleted because of its similarity to the ARAE. The resulting final
list of driver payloads is summarized, along with all the other disciplines in
Section 8.
q	 11
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TABLE 5-41 ASTRONOMY RANK"NG
Rank Payload
*	 1. Modified "Group III" 	 (DUST + Small P/L's)
* 2. DUST
* 3. Red Book "Group III" (SUOT + Small P/L's)
* 4. SUOT
* 5. Cryogenically Cooled IR Telescope
* 6. Microchannel Spectrometer
* 7. 2 Advanced Radio Astronomy Explorers
* 8. IR LBI
S. Large Radio Observatory Array
*10. 1 Advanced Radio Astr. Explorer
11. Ambient Temp. IR Telescope
12. Microwave LBI
13. Very Wide Field Gal. Cam.
14. 4 Cosmic Background Explorers
15. Submillimeter Telescope
16. Space Telescope
17. Extra Corona! Lyman Alpha Expl.
i	 18. 30m IR LBI
19. Radio Explorer
20. Schwartzschild Camera
21. SIRTF
22. Amb. Temp. IR Telesc.
23. 1 Cosmic Background Expl.
24. Schmidt Camera/Spectrograph
25. IUE Spectrograph
26. EUV Imaging Telescope
27. IUE
28. Small	 IR Cryo. Telescope
29. IUE Photometry
30. EUV Spectrometer
31. UV Polarimeter
32. UV Photometer
*Drivers from groups
Mode
	
Score
S
	
5540.2
S
	
4323.2
S
	
2532.8
S
	
1615.8
FF
	
1567.5
S
	
932.4
FF
	
531.6
FF
	
282.4
FF
	
256.2
FF
	
265.8
FF
	
169.2
FF
	
156.1
S
	
155,6
FF
	
152.0
FF
	
124.0
FF
	
98.4
FF
	
95.0
S
	
75.2
FF
	
66.6
S
	
66.2
S
	
57.8
E	 57.8
FF
	
38.0
S
	
35.0
S
	
33.8
S
	
29,0
FF
	
2.7.2
S
	
23.8
FF
	
22.6
S
	
16.2
S
	
15.4
S
	
14.8
0
544
•TABLE 5-42 HIGH ENERGY ASTROPHYSICS RANKING
Rank Payload
*	 1. Cosmic Ray Laboratory
* 2. 3 Large HEO-B's
* 3. Red Book "Payload A"
4. Large HEO-A
5. Red Book "Payload B"
* 6. Large X-Ray Telescope
* 7. 1 Lar?e HEO-B
8. Large HEO-C
* 9. High Energy Sources
10. 3 Small	 HE Satellites
11. Large HEO-D
12. Extended X-Ray Survey
13. Trans. Rad. Spectrometer
14. Low Energy Gamma Rays
15. High Energy Gamma Rays
16. Large Area X-Ray w/Concentr.
17. HEAO-C
18. Polarim./Bragg Spectr.
19. Isotope Abundance
20. Ionization Spectrometer
21. Negatron/Positron
22. 1 Small	 HE Satellite
23. High Latt Cosmic Ray Survey
Rode
FF
FF
S
FF
S
FF
FF
FF
S
FF
FF
FF
S
S
5
S
FF
S
S
S
S
FF
FF
Score
1547
186
166
84
76
64
62
52
50
45
39
37
35
31
27
25
23
23
17
.7
17
15
6
*Drivers from groups
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{6.	 EARTH OLSERVATIONS, EARTH AND [OCEAN PHYSICS, AND
COMMUNICATION/NAVIGATION DISCIPLINES
4
	
	 The weighting process for these disciplines was identical to the previous
section except for the use of a single "analysis" function. The analysis weight
was chosen equal to the total preprocessing weight (exclusive of image digitiza-
tion, which was provided only for film) because'it is estimated that the total
preprocessing and analysis operations will be comparable.
I
While the data rates were all taken from the SPDA, the total daily volume
of Landsat D was considered insufficient for future use. Instead of the
1.13 x 10" bits/day, one of the 3 Landsats was assumed to have 2.2 x 1012
bits/day. This corresponds to 10 minutes of use per orbit of the synthetic
aperture radar and 20 minutes per orbit for the Thematic Mapper.
j	 In these disciplines the payloads with data defined for NIOAA have not been
y	 scored for data handling blocks. They have, however, been scored for premission
and real time operations blocks as this will be handled by NASA.
Figure 6-1A gives the data rates as a function of time for Earth Observations,
Figure 6-18 that of Earth and Ocean Physics. Table 6-1 gives the ratings
• assigned to the different processes. Tables 6-2, 6-3, 6-4, 6-5, 6-6, and 6-7
give the weights finally assigned each process and payload, The corresponding
profiles are plotted in Figure 6-2. The score for Landsat D is so much larger
than for the other payloads that the last four profiles which depend on data
volume, coincide. They are:
a. Real time data handling
b. Quick look
C.	 Preprocessing
d.	 Analysis
Only one profile is given for these blocks. The driver selected for this
discipline is Landsat 0.
i
>11
6-1
I	 r	 _
A:
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gc
E. Tables 6-8, 6-9, 6-10, 6-11, 6-12, 6-13, and 6 -14 and Figure 6-3 give these
same data for the discipline of Earth and Ocean Physics. Similar to the Earth
# _`	 Observations discipline, the data load from Seasat 6 and Global Earth and Ocean
'F
Monitoring Satellite System is much greater than the sum of all other payloads
of the discipline. Therefore the normalized profiles of the last four blocks
again coincide. They have therefore not been given in separate plots.
i
Of the Communication and Navigation discipline the choice was limited to
Search for Extra '_rrestrial Intelligence (SETI).
Furthermore, of the Sortie flights the information of selected payloads
was not yet available, and Earth Viewing Application Laboratory (EVAL) was
therefore chosen.
I
1
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PROCESS
PAYLOA WE I'GHT
5 6 2 1 2 6 1
_	
_-_._
 D 1	 2 ; 14 8 10	 2 6 4 12 2 36,_
LANDSAT D 3 3 1 2 3 3	 3 2	 2 3 0 3	 3 3 3 3 3 3^
SEOS 3 3 1 2 3 3	 3 1	 2	 2 3 0 3	 3 3 3 3 3 3
APPL . EXPL . 1 0 0 0 1 3	 2 1	 1 1 0 0	 3 1 0 0 0 1
TIROS 0 2 1 2 2 2 2	 2 1	 1 1 0 1	 2 2 1 1 1 3
FOREIGN SYNCH.. MET. 2 3 2 2 2 2	 2SAT.
GOES 2 3 2 2 2 2	 2
' ERSOS DEARTH REt . 2 2 2 2 3 3	 2 1	 1 1 0 3	 3 3 3 1 2 2SURVEY OP. SAT. _
OP. ENV. SAT. 2 3 2 2 2 2 2 2	 2 1 0 1	 3 3 2 1 2 2 ((
€
ApVvANCED SYN. MET.
S AT . 1 2 ! 3 3 1	 2 DATA TO OAA
TABLE 6-2
Max.
Real Net no.
Data
Volume Pre-
Real
Time
Time
Da ta Quick Pre-
Score
Per
of
Pay Total
PAYLOAD (10'12bits/day mission Ops Handling Look
Processing Analysis Payload' Loads Score
776 46 21 6 42 108
1.08 1.7x1,0i7 4 6.8 x 1017
LANDSAT D
46 21 6 42 108 108 1.5x101'6' 3
4.5 x 1,016
SEOS 55.
APPL. RES. SAT. 11. 8 20 3 14 12 36
l_-
11 28 14 3 14
44 108 1.8x1015, 2 3.6 x 1,015
-
TIROS  - 0
1 3 ROESEART^i R,ESOU 37 36 20 3 14 82 72 5.6x1 U
l5 ' 6 3.4 x 10116
u
SURVEY OP R. SAT.
58 72 2.9x1015` 3 8.1 x 101'5OP^RAT WNAL ENV.
5R
l. $ 40 I4 6 14 - `- -
rn
AMR` UP,
—	 40 14
ENViROP NTA^RAT	 40	 14
AETAN^RT.SYNCH.
	 29	 8
W 1
i
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ANNUAL REQUIREMENTS PROFILES
PREMISSION : EARTH OBSERVATION
-`	 ,ayloads
	 Y	 79	 $0	 81	 82	 83	 84	 85	 86	 87	 Be
	 89	 90	 91
o^
LA WSAT -0 46 46 46 92 0 92 ' 92 92 0 92 0 92
SEOS 0 46 0 46 0 46 46 92 0 92 0
Appl. Res.	 Sat. V 40 40 20 20 20 20 20 20 20 20 20 X20
TIROS _ 0 0 0 21 0 21 0 0 21 0 0 0 0
Earth R sourc sSurvey tiger.	 gat. 27 27 27 108 54 54 54 54 54 54 54 54
Operational Env.
Ja 1. 27 27 27 8 81 27 27 54 54 27 54 27
Forei gn e.at . ' 0 40 40 0 80 1	 40 80 0 Be 0 80 0
Environmen tal
ni ronm .	 tal 
Sat. 0 40 40 40 1210 80 40 80 40 80 0 80
Advanced Synch. Met
aat. 0 0 O 0 0 O 0 29 0 O G 0
PROFILE 140 266 221 306 376 359 359 442 248 365 208 365
ror fl ; zedQ
.38 .60 .50 .69 .85 .81 .81 1.0 .56 .83 .47 .83
s
s
1.
87	 88	 89
f	 :x
TABLE 6-4
ANNUAL REQUIREMENTS PROFILES
REAL TIME OPERATIONS: EARTH OBSERVATION .
,ayload` Y 79
	 80	 8 1
	 82	 83	 84	 85	 86
f T^
LANDSAT -0 63 84 63 63 63 61' 63 63 63 63 63 63
SEOS 0 21 42 42 412 63 42 42 42 42 42 42
Appl. Res.	 Sat. 1.6 32 40 48 56 64 72 80 88 96 1,04 112
TIROS - 0 12 12 24 24 12 12 12 24 24 24 24 24
Earth R sourc s
Survey
	
gr. Sat 80 1100 120 100 1100 100 loo 100 100 100 1100 1,00 
Operational Env.Sat. 14 28 42 42 0 14 23 28 28 14 14 28
Meteo^rn	 at. 14 28 42 42 42 28 28 28 28 28 28 28 
Geosynchn v irGnrn	 ^tal	
Sat.Env ironmental 42 56 70 84 42 42 28 28 42 42 42 42
Advanced Synch. Met
Sat. 8 8 8 8 8 8 8 16 16 16 16 16
PROFILE 249 381 430 453 365 394 381 409 431 425 370 392
Yorr^^ ]tzPd
ro e ,55 .84 .95 1.0 .81 .8.7 .84 .90 .95 .94 .82 .87
TABLE 6-5
ANNUAL REQUIREMENTS PROFILES	 t
REAL TIME DATA HANDLING: EARTH OBSERVATION
'aylaads
	 Y	 79	 8,0
	 81	 82	 83	 84	 85	 8.6	 87	 88	 89	 94	 91
V
LANDSAT - 0 396 528 396 396 396 396 396 396 396 39E 396
SEOS 0 9.0 9.0 118.0 18.0 27 18 118 18 3!1 8
6
 18 18
Alppl.	 Ries.
	 Sat.
TIROS - 0 •9 .9 1.8 1.8 .9 .9 .9 1.8 1.8 1.8 1.8 1.8
arth R sours s
urvey3per. fat. 12 15 18 15 15 15-- 15 15 1'5 13 15 15
opera IonaEnv.
Sat. 3. 6. 9. 9. 0 3 6 6 6 3 3 6
PROFILE 412 559 434 440 430 442 436 437 437 434 434 134
Norma I i zed
Prof i.
C	 t
a	
I
C
b
a
e
-------,........^...-_.._....._._........_.__._.^-... 	 ----,.... -	 -	 ^--...^....^	
- - , n r^ w p.m^o w^•w^ollolli^•IKi	
..
LANDSAT - D 198 264 198 198 198 198 198 198 198 198 198 198
SEOS 0 1.5 1.5 3.0 3.0 4.5 3.0 3.0 3.0 3.0 3.0 3.0
Appl.	 Res.	 Sat.
TIROS - 0 .3 .3 .6 .6 .3 .3 .3 .6 .6 .6 .6 .6
arthRnourc s
urvey	 per.	 lat. 4.0 5.0 6.0 5.0 5.0 5.0 5.0 5.0 5.0 5-0 5-()-- 5-0
Operational Env.
Sat. .5 1.0- 1.5 1.5 0 .5 1.0 1.0 1.0 0.5 .5 1.0
PROFILE 203 272 208 208 206 209 207 208 208 207 207 207
Normal
Profile
ized
.75 1.0 .77 .77 .77 .77 .77 .77 .77 .771 .77 .77
- IN
_-._.
•	 TABLE 6-7	 -
ANNUAL REQUIREILIT:NTS PROFILES
PREPROCESSING:' EARTH OBSERVATION	 -	 —
82	 83	 84	 85	 ^86	 87	 88	 89	 90	 91, ayIoad-s	 Y	 79
	
80	 81
LAND SAT - 0 720 960 720 720 720 720 720 720 720 720 720 .120
SE05 0 17 17 34 34 51 34 34 34 34 34 34
Appl.	 Res.	 Sat.
TI ROS - 0 1.2 1.2 2.4 2.4 1.2 1.2 1.2 2.4 2.4 2.4 2.4	 12.4
arth Rhsources
,urvey	 per.
	 Sat. 32 40. 48 40 40 40 40
--G^,erat^on—aT-rnv:
Cat. 3 6 9 9 O 3 6 6 6 3 3 6
PROF ILE 756 1024 796 804 795 815 80.1 802 802 799 799 1802
Normalized
Fr fi
-
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TABLE 6-8
ANNUAL REQUIREMENTS PROFILES
ANALYSIS: EARTH OBSERVATION
'ayloads
	 79	 80	 81	 82	 83	 84	 85	 + 86	 87	 88	 8'9	 90	 91
LAND SAT - 0	 1198	 264
	
1 ' 98	 1198	 198	 1198
	
198	 i98	 1 99
SEOS	 0	 4.5	 4.5	 9.0	 9.0	 13.5	 9.0	 9.0	 9.0	 9.0.
Appl.	 Res.	 Sat.
TIROS - 0	 . 9	 .9	 1.8	 1.8	 . 9'	 .9	 .9	 1.8	 1.8	 1.8
arth R s ours°S
urvey beer.
	 Sat.	 8.0	 110	 12.	 To	 10 _
	
1 1 0	 10	 lO	 10	 10	 1	 1.0	 1!
C erational—Env.
Sat.	 1.0	 2.0	 3	 3	 0	 1	 2	 2	 2	 1	 1
PROFILE	 20B	 291	 219	 222	 218	 232	 220	 221	 221	 220	 220	 22I
Norma l i zed
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TABLE 5-110
Max.
Real Net no.
Data Real Time Score of
Yolye Pre- Time Data Quick Pre- Per Pay Total
PAYLOAD (10	 bits/ Missfon Ops Handling. Look processing Analysis Payload Load s Score
G£OP'AUSE .06 19 13 3 14 J	 36 36 5.2%10,12 2 1 x 1013
GRAY. GRAD. .013 21 14 3 14 52 36 2.42xl0lf 1 2.4 x 1012
MINILAGEOS 0 20 1 0 0 0 36 1.00001 8 8 x 1012
GRAY. FIELD SAT. .006 23 14 3 0 32 36 1.58x101
Z	 1 1.6 x	 1012
VECTOR MAGII. SAT. , 044 23 14 3 0
 
32 36 4.3x1012 -3 1.3 x	 1.013
MAGH . FIELD  M04 5 T .	 .044 23 14 3 0 32 ^36 4.3x 1012 1 4.3 x 1012
S.EASAT S is. 28 14 3 28 68 108 3.100401 1500 x 101
2
GLOBAL EARTH b
fUAN MON. SYST, 1 5, 28 14 3 28 68 108 31OOx101
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ANNUAL REQUIREMENTS PROFILES
REAL TIME DATA HANDLING: EAR•fH AND OCEAN PHYSIC5
Payloads	 ^Y	 T9
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81	 82	 83	 84	 85	 86	 87	 88	 89	 90	 91
iEOPAUSE 5.2 5.2 5.2 5.2 10.4 10.4 5.2 5.2'. 5.2. 5.2' 5.2.
a'R,AV. GRAD. SAT. 1.1 1.1 1.? i.i 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1
AINI LAGEOS 0 0 0 0 0 0 0 0 0 0 0 0
;RAV.	 FIELD SAT. 5.2 5.2 .2 5.2 5.2 5.2 5.2 5.2' S.2 5j2
rECTCR MAGN. SAT. 0 10.8 10.8 0 0 0 10.8 0 0 Q_
4r1GN.
	 FIELD MI.. SAT. 0 3.6 3.6 3.61 0 3.6 0 0 0 3.6 3.6
ASAT 8 0 0 1080 1080 1080 2160 3240 43,10 5400 5400 5400 '5400
10BAL EARTH AND OCEAN 1
40N,
	 SAT. 26 1106 1095 1091 2177
)ROFILE 0 26 1106 1095 1091 2177 3266 4332 5412 5412 5426 5426
iORM PROFILE 0 0 .2 .2 .2 .4 .6 .81 1.01 1. 1. 1.
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REAL TIME DATA HANDLING: EARTH AND OCEAN PHYSICS
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ANALYSIS: EARTH A14D OCEAN PHYSICS
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7.	 LUNAR EXPLORATION PROGRAM
An active program is continuing in an effort to analyze and to interpret
the large amount of lunar data collected by the Ranger, Surveyor, Lunar Orbiter,
and Apollo Missions.
	
This effort is yielding an unprecedented expansion of new
. knowledge about the Moon and, in the process is raising many scientific questions
- and disagreements that can only be resolved by further investigations by lunar
++
i	 orbit and surface payloads.	 These missions would collect data similar to that
from earlier missions as well as from new instrument types.	 Also, new geological
provinr:ts would be visited.	 Further, the payloads would supply the information
needed for determining the locations, the technology requirements, and the sci-
entific objectives for future manned lunar bases as well as the feasibility of
. exploiting lunar materials to support the bases.
7.1	 Payload Descriptions and Data Volumes
. During the period from 1979 to 1931 five types of payloads will be launched.
These will include polar orbiters, high inclination orbiters, rovers, sample re-
turn probes, and halo satellites.	 In the sections to follow each of these pay- 	 i
aload types will be briefly described and data rates and volumes will be established, 	 r
For all the orbiters an orbit period of 150 minutes and an altitude of 50 km will
be assumed.	 }
i
Lunar Orbiter (Hi 2h Inclination)
The Lunar Orbiter consists of an Orbiter Bus of the Mariner type and a sub-
satellite similar to the one used with Apollo. 	 the subsatellite will be used to
obtain particle and magnetic field data. 	 The instruments carried on the orbiter
bus and their functions are listed in Table 7-1.
-^ s
l-
7-1
C
f^
TABLE 7-1
Instrument
I.	 Metric Camera
2. Laser Altimeter
3. X-Ray Fluorescence Spectrometer
4. Gamma Ray Spectrometer
5. S-band Transponder
G.	 IR Scanning Radiometer
Function
Photographic Mapping
Calibrate Photography and Detect
Gravity Variations
Map Abundances of Na, Ma, Al, etc.
Map Abundances of K, U, and Th
Position Determination
IR Mapping
a
i
l
is
7-2
iL
IThe metric camera produces the highest data rate and data volume of the
orbiter instruments. If we assume the FOV = 40 km and the IFOV = 10 m, the bit
rate for 10-bit words is 1.9E7 bits /sec, giving a volume of 8.3E11 bits/day.
The IR Radiometer produces the second largest data rate. If we assume the
FOV = 40 km and the IFOV = 500 m, the bit rate for 10-bit words is 2.3ES
bits/sec or the volume is 9.9E9 bits /day. The other instruments produce sig-
nificantly lower data rates and can be neglected . in determining a worst case
 Therefore for the Lunar Orbiter the bit rate appears to be a
-	 ^ condition.	 ^	 PP	 -P
proximately 2E7 bits/sec and the volume M E M bits per year.
Lunar Polar Orbiter
The Lunar Polar Orbiter is composed of an Explorer type bus and spinner.
The latter will be used for far side tracking and communicating with the orbiter
bus. The instruments carried on the bus are listed in Table 7-2.
The Gamma - Ray Spectrometer is the data driver for the Polar Orbiter. If
the FOV = 0.1140 , the data rate is 45 bits /sec giving a volume of 4E5 bits/day.
The data rates of the other instruments are negligible compared to these two
spectrometers. The payload data rate can be estimated as approximately 450
bits/sec and the volume as 1.4E10 bits/year.
Lunar Rover
The Lunar Rover will travel up to 100 km /yr over the lunar surface to
gather data for geophysics, geochemistry, and geology experiments. Its instru-
ment complement is listed in Table 7-3.
The data driver for the Rover is the TV. Assuming a 100 km travel per
year, a look every 10 m, 4 color frames in stereo per look, and 1E9 bits per
i
frame, the data volume is 12Ell bits per year.
i
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TABLE 7-2
	Instrument	 Function
^^^	 S	 f	 L	 O b'	 c
I
{	 {
I
1
4
1. X-Ray Spectrometer
2. Gamma-Ray Spectrometer
3. Magnetometer
4. Gravimeter
ame as or unar r iter
Same as for Lunar Orbiter
Determine Absolute Vector Magnetic
Field
Determine Fine Structure of Gravity
Field
TAQLE 7-3
Instrument
	
Function
Geology Reconnaissance and Sample
Examination
Acquire Samples
Process Lunar Samples
Determine Crystal Structure
Determine Composition of Surface
Materials
Rock Classification
Age Dating and Elemental Abundance
Determination
Lunar Stratigranhy
Determine Vector Magnetic Field
Data on Solid Body Tides and Gravitors
Soil Bearing Strength, Adhesion, and
Cohesion
1. Panoramic Color Stereo TV
2. Surface Sampler
3. Sample Processer
4. X-Ray Dyfractometer
5. X-Ray Spectrometer
6. Petrographic Microscope
7. Automated Ion Probe
8. Active Seismic System
9. Magnetometer
10. Gravimeter
11. Soil Mechanics
1
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s	 i	 1p. h 	 bexperiments as compared with the Polar Orbiter. T e processing per 4 t is
weighted below average as a whole. This results from much of the data being N
used for steering the Rover and observing details of the lunar surface. Neither
of these functions require Much processing. The Sample Return Probe has the same
weights as the Rover.
Finally, the Halo Satellite has mostly zero weights since processing would
only be required during Mission Planning and Pointing/LOS Guidance.
Table 7-5 gives the Process Block Weight Matrix which is computed directly
from Table 7-4. From tiis matrix we observe that Premission Planning requires
the greater amount of computer support in the first two groups, which are weighted
per payload. In the last four groups, where the weighting is per data bit, we
see that the Analysis groups requires significantly more computer support than
the other groups.
Finally, Table 7-6 gives the Annual Requirements profile. The driver year
is 1984. Plots of real time operations, premission, pre-processing and data
volume are given in Figures 7.1 and 7.2.
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8. SUMMARY OF DRIVER PAYLOADS
•
n
The driver paylaods found in Sections S. 6, and 7 are summarized
below along with notable descriptors. Each payload or sortie flight
is related to the Technology Payload Model (TPM) derived in Reference
1.
Astronomy
• Modified version of typical sortie flight ("Group III") de-
fined in Reference 8 and in Fig. 5-7 = AST - 10 in TPM. Con-
tains Deep Space Ultraviolit Survey Telescope (DUST) + numer-
ous small. instruments.
• representative of most astronomy experimentation
• high data volume, high quantity of processing
• re presentative of film and digital processing
• onb oard processing potential is high
• Deep Sky UV Survey Telescope (OUST) ( AS-03-S) = AST - 10 in
TPM.
• leading data driver ( high data volume on film)
spatial and spectral analysis
• film processing
a representative of all objective spectrum cameras
• Typical sortie flight ( " Group III") defined in Fig. 5-7 = AST-
10. Contains Spacelab UV - Optical Telescope ( SUOT)(AS-04-S)
and small instruments.
• same comments as first driver above with addition of large
facility (SOOT) representation.
• probab l y highest flight frequency.
8-1
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• Large Cryogenic IR Telescope - 1054 in TPM. Free flier ver-
sion of Spacelab IR Telescope Facility ( SIRTF) ( AS-01-S)
e contains cameras, photometers, spectra l inteferometerr 
a leading driver among free fliers ( high data volume, proces-
sing diversity)
e representative of most IR experimentation
• Mticrochannel Spectrometer - contained in sortie of Fig. 5-7.
Far UV spectral dispersion with microchannei array plate ph
ton - to - electron convertor followers by detector (anode
strips or 4 corngr anode voltage readout).	 ( See Reference 8,
Vol 2, p 3-42)	 AST - 10 in TPM.
• high sensor data output
e large redaction of data in preprocessing
a high onboard processing potential
e representative of EUV experimentation
e Advanced Radio Astronomical Explorer (ARAE)(AS-05-A) a AST-1
in TPM.	 Radio long base interferometer (LQI)
s representative of radio astronomy
e representative of LBI. e.g. also in microwave
a prototype to kilometer wave orbiting telescopes
e interferogram processing
e synchronous orbit with dedicated control.
Hi g h Enera.v Astrovh.Ysics
3	 • Cosmic Ray Laboratory (HE-12-A) z PHY-5 in TPM.
e leading data volume - overshadows all other HE
1 a large facility - representative of most cosmic ray detection
a diversity of processing requirements
i
1 a
,I
k
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• Large High Energy Observatory - B (ma g netic spectrometer)
(Hf-09-A) = AST4 in TPM.
• three operating simultaneously - ops driver
• second highest data volume and processing requirements
• Dedicated High Energy Astrophysics Sortie defined by Reference
8 (called " Payload A") = AST-11 in TPM. Contains following in-
struments:
GSFC I.D.	 1973 Woods I.D.	 Description
	
G II.	 SX-3	 HIGH ENERGY SOURCES
	
G III.	 SX-7
	 BRAGG SPECTROMETER
	
G IV.	 SG 8 b 9	 HIGH ENERGY GAMMA
RAYS
G	 Y.	 SG 5 & 8	 LOW ENERGY GAMMA
RAYS & NUCLEAR.LINES
	
G YII.	 SC 1 & 4	 TRANSITION RADIATION
ELECTRON SPECTROMETER
• high data volume, diversity of processing, high processing
requirement
representative facility
• large onboard processing potential for data compression
i
• Large X - Ray Telescope (HE-01 - A) = AST-9 in TPM.
•
lar ge general facility - spectral, spatial, temporal analy-
lar
• representative of most X-Ray experimentation
• diversity of^	 y	 processing requirements
• present in two driver years ( 1 86, 187)
8-3
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Earth Observations
• LANDSAT D
a Chosen as driver because of its large effective data rate
and total volume
• Earth Viewing Applications Laboratory (EVAL)
s At this time this is the only Sortie payload of which spe-
cifics are known. It is chosen at this time but may be de-
leted or changed later.
Earth and Ocean Physics
• SEASAT-D and Global Earth and Ocean monitoring system
s The reason For this choice is data rate and total volume.
EVAL
s See Earth Observation
Communication/Navigation
...i	 • Search for Extraterrestial Intelligence (SETI)
a Chosen because of its extreme interest and importance.
EVAL
a See Earth Observation
S-4
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Lunar Exploration
• Lunar Orbiter (LU-01-A) = LUN-2 in TPM. Contains metric Gamer-
a, 30 band IR scanner, X-Ray detection for phosphorescence,
laser altimeter, gamma-ray detection.
• highest data volume - overshadows all other instruments of
AS, HE, LU
• contains imagery - maximal survey of lunar surface
r	
r long duration operation
i
I
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t
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AFFOiILrTF'XIIC FORD DRIVER PAYLOAD STUDY
:.
Aeronuronic Y
r
Infra Ca n, Panr	 In reply refer to:
July 28, 1976	 2K272/1.09
TO:
	
File
-	 FRQ1:	 J. C. Alvarez and E. M. Johnson
SUBJECT:	 Payload Ranking
i	 .
1.0	 Introductic.n
^. k
the purpose "of this memorandum is to docw:ent the recem-r..ended Candidate
Data Drivers List and the methodology used to develop this list. 1^
1.1	 Payload Disciplines
The payloads considered in this exercise are all of the line items in the
-	 Technology Pay load ,iodel (',14) for the disciplines of Solar Phisics (SO),
1
Life Sciences, (IS), Planetary Exploration (PL), Space Teehnolo3;• (ST), Y
f:
Space Processing (SP), and Atmospheric and Space Physics (AP).
	 The T.0.,!
}}	 is documented in JS 	 LN 76-F-H-36 "Develo pment of the Technology Payload
_	 )bdel", dated May 27, 1976. .a
1.2	 Payload Ranking Obiective
The large number of line items in the TP►i precludes an exhaustive anal ysis s
in the development o f the Data System Technology Limitation RTOP.
	
The b
approach adopted is one of scope and depth reduction which yields a
manageable work load consistent With RTOP resources.
	 This is effected by
mesas of the striver payloads/mission concept.
	
To this end, a ranking
F
/	 scheme was implemented to provide a list of possible technology driver
payloads from which several of the most significant will be chosen for a
more detailed analysis.
3
I.f
f
1.3 Data Svst_er_ ► Related Pavload Functions 5
the ranking was based on the data handling load imposed by the payload
with regard to the following data system related payload functions:
a.	 Pointing and Control
b.	 Calibration 3
e.	 Quality Assurance /Performance Evaluation
d.	 PrOG.@SS Automat ion
e.	 Growth Potential
f.	 Mission Planning !
g.	 Data Analysis; Y
h.	 Data Formatting '' N
L	 Coordination with Ancillary Data 
J.
	
Turnaround Time
k.	 Mission Usage Rates -`
1.	 Data Corseunieation and Distribution =#
M.	 Training ;	
a
n.	 Sensor Development
a.	 Operations
2.0 Pavload Rankin? Scheme
The payload ranking index must be a function not only of relative cost,
. but also of relative need. 	 The objective of this RIVP is to define
technology areas which are necessary or beneficial to the accorplish.: :ent
of disciplinary goals for the Shuttle Payloads. That is to say, technology
development for each of the data system related payload functions is r
justified to the degree of the need that can be shown for this technology y
development. d^
4
l
F.
. A minimal exercise necessary to establish the cost of an advanced system
(a system that has not been built nor prototyped yet) is composed of tour
steps:	 a) a pararetri.c aiaalvsis that establishes 	 the system parameters
that predominate and the functional interdependence among these parameters;
Y
b)	 an operational anal v sis that establishes activity profiles, data pipeline
1
rates and volumes, and also establishes functional requirements to a level
suitable to permit the third step; c) a conficuratfon'analysis which defines
candidate system blocks, and 	 finally, d) a costing, ex.ereise which vields an M
estimate of resources required to implement the system under study.
2.1	 ne Ordered Pair \ureric and its Product
Establishr .ent of rank requires a metric, and to this end an orOere^! pair
numeric is defined useful in identifying candidate data systec ./mission
drivers for the Data System Technology Limitation Study.
r+
The ordered pair elecents will be integers with varues from 1 to 5. 	 7he
first element will indicate how necessary a system related pa y load functio:L
^i
is to the accomplishment of raission objectives as follows:
V^
1. Mission goals are not impacted significantly by this function.
2. This function provides some increase in the value of data re turns.
3. Some mission goals depend or, this function.
4. Very few mission goals can be accomplished without this function.
5. This mission cannot be accomplished without this function.
t
The second element in the ordered pair will indicate bow difficult it will
EE
be to provide this function for this payload as follows:
1. This is current state-of-the-art.
2. This is a reasonatle extension of current state-of-the-art.
..	 5
I3
ff
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3. Moderate R&D is required before this function can be satisfied.
4. Providing this function represents either a large expense or a
long lead time.
5. A technological break- through is required to satisfy this
function requirement.
The simplest :gay to arrive at a metric that is a function of both
relative need and relative cost is to multiply the two elements-of
this ordered pair by each other.
n-
2.2  Jhn Rankinz. Index
The ranking assessments are presented in Tables 1 through 64. Each table
shcws the assessment -or a single lane item in the TPM for the six
disciplines listed in Section I.I. For each data system related payload
function, a need index: and a cost index is assigned. The product of these
two numbers is called the product index. The sum of products for a payload
is called the overall payload ranking index and this has been used to order
the payloads in order of decreasing rank. Table I presents the ranking
assessment for (ST) 1003, "Solar Power Prototype Development", the highest
ranking payload, and Table 64 presents the assessment for SP-21-5, "Space
Processing Application No. 21 - Minimum Biological 'Module", the lowest ranking
payload.
2.3 Index Load. Profile
To arrive at an assessment of the function support load required as a function
of time, the overall ranking index was multiplied by the number of that kind
of payload that would have to be sup ported for each year. This is shown in
Table 65, "Product Index Yearly Leading Profile".
i
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Data System Related 	 ^
Pa y load u netisn.
deed Index Cost	 Index Z-oduct	 In-ex
a.	 'ointin$ &
Control 5 4
b.	 Calibration 5 4 20
C.	 Quality Assur»-
ance / Perform-
ance Evaluation 5 5 25
d.	 ?rocess Automa-
tion 5  20
e.	 Crowth Potential 5 20
f.	 ::fission Plennisig
-
5 4 20
Data
	
A n a'_` v s i s-,, t	 5 2 10
h.	 Data Formatting (	 5 2 10
i.	 Coordination with
Ancillar y Data 4 2 S
Turnaround -ime 4 2 S
k.	 •rissicz	 Usa g e Ra t es ^	 5 3' r-
1.	 Data Communication
^.nd Distribution 4 3 12
m.	 -raining 5 3 15
n.	 S ensor Develon:-tenz 4 3 12
o	 peratio ^s 5 4 20
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Table 1
RANKING ASSESSMENT
•	
w
Y
Y
S
L
Discipline: Space Technology
Payload Code: (ST) 1009
Payload 'Title: Solar Pourer Prototype Development
n3
i
i	 - n
Y	 ^
1	 ^
1	 '
Table .2
RANKING ASSF.SS`fE:'T	
}
Discipline: Solar Physics1
Payload Code: SO-02-A
Payload Title: Large Solar Observatories 	
d
Payload Furation
Data	 System Related	 Need	 Index	 Cost	 Index ^	 F:oduct	 InZ'e:
a.	 Pointing &
'-ontrol ' 	5 	 2	 14
b.	 Calibration	 5	 3	 l5
C.	 Quality Assur-
'nCe^Pe' =o=^..	 ;
ante	 Evaluation	 4	 3	 12
d.	 ?rocess Automa-
tion	 4	 3	 12
e	 C-rowth Patential	 3	 3-	 o
f.	 `i3ssi_on	 ?lazni^e	 5
g.	 Data	 Ar.alysis	 f	 5	 4	 ^n
h.	 Data	 Formatting	 I	 5	 3	 i5
i.	 Coordiiatior with
Ancillar y Data	 4	 3
Turnaround	 .ime	 4	 4
k.	 "ission Usaze Rates	 4	 4	 16
1.	 rata Ccmmunication
and Distribution	 3	 4	 12
m.	 :'raining	 5	 3	 15
n.	 Sensor Develo Ment j	 3	 3
-	 - - 
o.	 ( pera tio:^s	 5	 4	 20
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Table 3
-	 1
RANKING ASSESSMENT
D
^a
Discipline: Space Technology
Payload Code: (ST) 1038
	 -
Payload Title: Solar Power Space Test Activity
Data System Related Need Index Cost	 .I ndex Product	 Index:
Function
—
Pay load
a.	 Pointing &
Control- 5
b.	 Calibration .5 3
c.	 Quality Assur--
ance/Per f orr'— i
once Evaluation
d. - Process Automa-
f
tion 4
e.	 Growth Potential 5 ^-
f.	 "	 ssion Plarni.ng 5 4 2G—
Data Analvsis_y,. 4 2 8.
h.	 Data Formatting 4 2 $
i.	 Coordination with
Ancillary Data. 4 2 8
Turnaround Ti=e 3 2 6
k.	 Missio n Usa g e Ratez 3 1 3
1.	 Data Communication
i
and Distribution 4 2 8
m.	 Training S 3 1.5
n.	 Sensor Develoament 4 3 12.
a.	 operations 5 3 25
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i
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RANKING ASSESSMENT
Discipline: Solar Physics
Payload Code: SO-01--S
Payload Title: Dedicated Solar Sortie Mission (DSS:I)
I
i
Data System Related
PavLoad	 Function
:feed Index Cost Index .Pzoduct	 Inaas
no	 Pointing &
;ontrol 5 2 10
b.	 :alibration 5 3 15
co	 •2uality Assur-
ance/Perform-
:once Evaluation 4 3
{
12	 f
d.	 ?rocess Automa-
tion 2 3 5
e.	 arowth Potential 2 3 6
f.	 :fission Planninc_ 5	 I 4 10
g.	 Data analysis 5 3 15
h.	 Data Formattinc 5 3 15
i.	 Coordinatior withAncilla r y Data 3 3 9
J.	 Turnaround ?' =m2 3 3 9
k.	 `'fission	 U's	 ;e	 Rates ; 3 9
1.	 Data Communication
.y nd Distribution 2 4
m.	 "rainin . 5 4 7
n.	 :"ensor Development 3 3
o.	 lverations 5 4 10
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^'°	 ^	 I	 ^	 S 	^ a t	 ^ }	 ^'.^	 ^fi	
,J < ^^ '	 {t^	 . ail	 : i	 I : 	 , i	 1
a I
	 _	
f4t.V^MzqafMOM
Table 5
A
 
PA
RANKINGNKING ASSESSME.;TOR QU E lS
Discipline: Space Technology
Payload Code.
	
•	 (ST) 1013
1^	 F
4 Payload Title; poser Relay Prototype Development
r..
	
Data Systems Related
	 geed Index	 Cost Index	 Product Index
y
i
OVERALL PAYLOAD RANKING INDEX 
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W=WI7 6
0
•S
•	 11	 ,
Pa yload Function
as	 'ointing &
Control'
	
5	 4	 20
b.	 Cal;braticr.
	 5	 3	 15	 I
c.	 Quality Assur-
anceJPerform-
ance Evaluation
	
5	 3	 15
d.	 ?roc.e ss Automa-
1- 
	 ^
tion	 5	 .3.
e,	 growth Potential	 5	 3+
f.
	
:fission Planning-
	5	 3	 1
Data Anal y sis	 3
h.	 Data Fornattine
	 3
i.	 Coordination with
Ancillar y Data
	 4
Turnaround Ti -m e	 4	 2
k.	 :jission Usa g e Rates	 5	 2
1.	 Data Communication
a.nd. Distribution	 5	 3	 15
n
.	
rainin.	 5	 2	 10
no	 t''ensor Devel , oament	 4	 2	 g
•,o
	. eratians
	
5 2	 10
-	 -	 -	
.--.. 
/12
•	 Table 6
RANKING ASSESSMENT
} Discipline.!<'-	 P	 Space Technology
Payload Code: (ST) 1012
Payload Titl:: Power Relay S pace Testing
Data System belated	 need Index	 Cast Index	 ,Ptaduet Index
ra.Zioad Function
s
f	 ^` 3.' ?outing &
Control 5 3 15
b.	 Calibration 5 2 ID
c.	 Quality Assur-
ance/Perform-
ance Evaluation 20
d..	 Process Automa-
t ion 3 15
e.	 Growth P_ otent _al
f.	 !Ussion. Plannin g, 5 2	 ^ 10
Data Anal y sis 3 2 6
h.	 Data Formatting 3 2 6
L..	 Coordinatio.. with
Ancillary Data 4 2 8
J.	 Turnaround Ti=e 5 2 14
k.	 "issicn Usa ^ e Rates 5 2 10
1.	 Data Communication
::nd Distribu t ion 5 2 10
m.
—
7raigitig 4 2 8
A.	 5en4or Develocment 4 2 8
0.	 C	 e r a t i o n s 5 2 10
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Table 7
RANKING ASSESSMENT
Discipline: Space Processing
Payload Code: (SP) 1032
Payload Title: Commercial Processing Space Station
I.
a
Data System Related
Payload Function
:feed	 Index
I
Cost	 Index
i
Product	 Index
'
a.	 ?ointing &
•*onrrol 5 4 20
b.	 Calibration 5 2 10
C.	 Quality Assur-
ance/Perform-
ance Evaluation 5 2 10
d.	 'rocess Automa-
tion 5 4 20
e.	 Growth Potantial 5 11— 5
f. .	 :Mission Planning 5 3 15
-TData Anal1 sis 5 2 10
h.	 Data Forwatting 3 1 3
1.	 Coordinatior with
Ancillary Data 3 2 6
Turnaround Ti=e 4 2 8
k.	 "Ussioa .f s _e Rates 3 1' 3
1.	 Data Communication
nd Distribution 3 1 3
r^.	 "rair► inc 5 3 35
no	 S ensor D eve lopm ent 5 4 20	 -
o o	 t	 grations 5 3 15
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Table 8
' 7 IG)NA1. 
-PAGE 1f	 RAhKItiG ASSESSMENTtj Pixti? O(JAI=
s i line:Di c p	 Space Technology
Payload Code:	 ST 1124r	 (	 }
Payload Title; Space Station - 12 Persons, Geosynchronous
n
r'^N
Aata Systew Related Need Index Cost Index pxoduct	 Index
I
PavLoad Function
a. ?ointing &
'Dntral 5 4 20	 t
b. Calibration .3
co Quality Assur-
:anc e JPerform-
_ance Evaluation 5 3 ZS
d. Process Automa-
tion 4 2 8
e.
-
Growth Potential 5 3^ 15
f. 'fission Plannin g 5 4 20
g. . Data Analvsis 3 2 6	 {
h. Data Formattin g, 3 2 6
J. Coordination with
Ancillary Data _ 3 2 6
':'aar:aarounC	 Time 3 2 6
k. "±ssion Usa:e Ra--cs1 3 1 3
1. Data Commun. cation
.:nd	 Distri bu=ti on 4 1 4
M.
_
7"raining 3 Z 10	 1
n. ; _ensor Develop-me 4 3 12
peirations 4 3 1	 12
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Data System Related :feed Index Cost Index Zraduct	 Index
Pa • _oad	 Fun c tion
a.	 Pointing 5
Control ., 5 3	 1 15
b.	 Calibration 5 2 10
C4	 Quality Assur-
ance / Perfor y:-
ance Evaluation 5 3 15
d..	 Process automa-
1ion 3 2 6
e.	 Growth P-otential 4 2 8
f.	 "ission Planning 5 2 10
g.	 Data A nal	 sis S 4 2.0
h.	 Data For=atting 3 2 6
i.	 Coordination with
Ancillary Data 5 2 10
J.	 Turnaround Time 4 2 8
1..	 '.'.fissi on Usage	 Rates 3 1 3
1.	 Data Communication
-na Distribution 3 2 6
M,	 Training 5 .1
n- .	 Sensor Develo pment 4 1
o.	 1verations 5 3 vs
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Table 9
RANKING ASSESSMENT
{ ty ^
Discipline: Space Processing
	
C
Payload Code:	 (SP) 1034	
Ire7
Payload Title: "'Long Tern" Biological Materials Research
t
15
Table 10
RANKI::G ASSESSIHENT
Discipline:	 Space Processing
Payload Code: (SP) 1031
Payload Title;	 "Long Term" Low-g Material Science Research
Space Station
Data System Related Need Index Cost Index Pzoduct Imes
Pav load Function
a.	 ?ointing &
.ontrol ' S 3 15
b.	 Calibration. 5 2 10
c.	 Quality Assu:-
ance/Perform-
amce Evaluation	 I 5 3
d. ,	?rocess Automa-
tion 3 2 A
e.	 g r owth ?otential 4 2 _
f.	 ':fission ?la:znin% }	 5 ? i 0
.	 Data Anal •=sis 5 4 2.0
h.	 Data For^attin^ 3 2 6
i.	 Coord inatior with
Ancillar y Data 5 2 10
A0	 Turnaroun d Ti=e 4 2 8
k.	 ''.i^siwr	 T3s^tc Da'as 3 i 3
1.	 Data Communication
and Distribution }	 3 2 6
m.	 Trainin 5 1 5
n.	 :sensor Develonnen t 4 3 12
of peraticns 5 3 15
1.
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5	 I
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16
Data	 System Related	 ^
Pa y load Function
Heed Index Cost	 Index `Pxoduct	 Index
a.	 ?ointing	 &
-ontrol 5 3 15
b.	 ^alibration 5 2 iC
C *	Quality Assur-
,ence /Perform-
ance Evaluation 5 3 15
d.	 Process Automa-
tion 3 2 6
a.	 Growth Patantiai 4 2"
}}
f.	 Mission Plannin g	I	 5 2. ^.
..	 Data	 Anal •;sis 5 4 2D
h.	 Data Formatting 3 2 6
i.	 Coordination wit'n
Ancillary Data 5 Z
Turnaround Ting 4 2
1.	 Data Ccmmunication
.:nd Distribution 3 2 6
Mv	 raining 5 ]. 5
no	 sensor Develoamgnt 4 3 1.2.
o	 tpgrations
-	 -	
-
5 3
-
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r
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.n	 Table 11
RANKING A.SSESSME'%T
Discipline: Space Processing
Payload Code: (SP) 1029
Payload Title: "Lang Term" Physical Chemical Research Space
{ Station
I
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Fable 12
RANKING ASSESSMENT
...
Discipline:
	 Solar Physics
Payload Code: ( SO)1076
Payload Title: Solar tlonitor
	 ( 50 kg,.	 carry on)
3
i
w
Lr
n
Data	 System Related
	 ^
Payload Function
Need Index Cost Index Product	 ?a:::ex
a.	 Pointing &
Control' S 1
b..	 Calibration 5 3 15
C.	 Quality Assur•
ance JPerf or^•-
ante Evaluation 4 2 8
d.	 Process Automa-
tion 5 3 15
e.	 Growth ? otential 3 2- 5
f.	 ::ission	 Planning 4 3 12
g...	 Data	 Analysis 5 3 15
h.	 Data Formatting 4 2 8
i.	 Coordination with
Ancillary Data 4 3 12
J.	 Turnaround Time 2 2 4
k.	 Miss±on Usage .Rates 3 2 6
1.	 Data Ce==unication
and Distribution 3 2 6
M.	 Training 3 3 9
n..	 sensor Develoonent 3 3 9
o,	 t	 erations 5 3 15
OVERALL PAYLOAD RANKING I2'DEY 145	
f
1
l8	 ^	 a
Data System Related
Pa y load :unction
Need Index Cost	 Index ^ .Product	 index
as	 Pointing
C ontrol S 4 2U
b.	 Calibration	 ^ 2	 ^ 1 3
c.	 Quality Assur-
ance/Perform-
ance Evaluation 5 3 15
d.	 Process Automa-
tion 3 2 5
e,	 Crowth aten tin= 4
I
3	 ! 1?
f.	 Mission ¢Ianninr- 5 a 15.
g.	 'Data	 kn,al • s.s 3 2	 I 6
h,	 Data
	
Pormatti: *7 3 2 6
i.	 Coordinatior with
Ancillary Data 3 2 6
Turnaround Time 3 2 6
I:.	 • '.i$ s^ ar.	 E^s^^Q a at^s 1	 3 1 3
1.	 Data Communication
and Distribution 4 2 8
M.	 Tra inin g S 2 10
no	 l	 nsor Deve3.c .gm.ent 4 3 12
a..	 erations 4 3 1 2
V,-:::i
c`
^	 r
1
4
a	 'e
:.: Table 13^
- RANKING ASSESSMENT
E
=;- Discipline: Space Technology
Payload Code: (ST) 1113
Payload Title: Space Station - 12 Persons, Earth Orbit
OVERALL PAYLOAD RANKING INDEX 1	 140
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^,wa..e'a
,j
`	 Table 14
0"")RAtii:It:G ASSESSMENT
I+	 <
Discipline: Spate Technology
Payload Code:	 (ST) 1112
Payload Title: Space Station Four Persons - Earth Orbit
011
.
Data System Related
Pa y load Function
Need Index Cost	 Index ?XodLct	 index
a.?oi.nting	 &
.	 Control• 5 4	 1 20
b.	 Calibration 3 1 3
C.	 :duality	 assur-
ance/?erform-
ance Evaluation 5
+
T5
d. - 	?rocess Automa-
tion 3 2+
12e.	 •._rowth	 rbten rtial 4 3
f.	 :fission	 Planr.ine_ 5 3 15
Data	 Anal •:sis
II
t	 3 2 6
h.	 Data	 Forrattize !	 3 2 6
i.	 Coordination with
Ancillar rata 3 2 6
Turnaround Ti7%e 3 2 6
k.	 'Ussion Usace Rates 3 1 3
1.	 Data Communication
._n.d	 Distribution 4 2 S
M *	 :'rainine 5 2 10
no	 sensor DeveloomenL 4 3 12
o.	 %perations 4 3 12
i^
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Table 15
.	 RANKING ASSESS.IENT
Discipline: Life Sciences
Payloa A Code:	 (LS) 1036
Payload Title: Effect of Gravity on Life
ki
^	 1E
I
i
i1
i
Data	 System Related	 }
Payload	 Functions	 (
.g eed
	
Index Cost	 Index .0,roduct	 Index
^
a.	 Pointing &
Control. 1 I 1
b.	 Calibration 4 2 3
C.	 Quality Assur-
ance/Per 16 orm-
4nce Evaluation 5	 1 2 10
d.	 Process Automa-
tion	 ( 3 3 9
e -	Croc•=th	 P-otential 3 3 9
f	 `:ission	 Plannin g.
rr
I	 5 3 15
-. Data	 Anal y sis 5 3	 1
++
15
h.	 Data	 Forma tting 3 3 9
i.	 Coordination with
Ancillar y Data 4 3 12
J.	 Turnaround Time 2 2 4
k.	 ::fission usage	 Rates s 2 6
1.	 Data Communication
a.nd Distribu tion 3 2 6
a:.	 Trainin , 5 2 io
n.	 Sensor Develo pment 2 2 4
o,	 s perati,nns 5 3 i5
OVERALL PAYLOAD RANKING INDEX 130
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Table 16
•	 RANKIN7C AS5ES5`lE:TT
Discipline: Atmospheric and Space Physics
Payload Code: (AP) AMPS
Payload Title; Atmospheric, Kagnetospheric and Plasmas in Space
Data	 System Related	 :reed	 Index Cost	 Index
^.
Pxaduct	 lzdex
Pav*.oad	 Function
'
A *	?ointing
	
&
I
j
Control- S 2 10
ii
b.	 Calibration	 I 4 2 3
C.	 Quality Assur-
ance/PerLorW- i
ance	 Evaluation 3 2 6
d.- rrocess Automa-
lU n 2 2 ..
e.	 C-roxth ^otantial 3 2 6
f.	 fission	 p lanninz 4 3 12
g.	 Data	 Anal vsis 5 4 20
h.	 Data	 Formattin g 4 3 12
i.	 Coordinazior with
Ancillar y	Data 4 2 S
J.	 Turnaround	 Time 3 2 6
dates 4 2 S
1.	 Data Communication
.end Distribution 3 2 6
n.	 '.rainin g 4 2 S
n.	 '.^ensor	 Develo p ment 3 2 E
o.	 perations ^	 4 ^ ? 3
OVERALL PAYLOAD RANKINC I`DEX	 12Z	 ^
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RANKING ASSESSMENT
Discipline:
	 Planetary
I
d^ Payload Code:
	 PL-11 Venus Radar *Sapper
-
PL-13 Mercury Orbiter
PL-19 Mariner Jupiter Orbiter
PI1 -•20 Pioneer Jupiter Probe
PL-21 Mariner Saturn Orbiter
(PL)	 1090 :cars Polar Orbiter
(PL)	 1097 Neptune Orbiter
ORIGINAL PAGE IS J
. OF POOR QUALITY
} Payload 'title:	 Class IV.
	 Planetary Orbiter with Imaging Science
Data	 System Related	 ^ steed	 index Cost Index Product	 Irdas
r Pa%•Ioad	 Function
a.	 Pointing &
J
Control 4 2 8
b. '	Calibration 4 2 $
C .	 Qualit y Assur-
ante/Per t or=;- 4
a ncE Eval u ation 4 l
--	 -
d.	 Process Automa-
4 2 $Lion
' e.	 Growth Potenti al l l 1 .y
`fission Planning. 4 2 $
-	 --
Data Analysis
_
5 4 20
'^
1 h	 Data	 For,..artin
-	 r
4 3 12 a
`a
i.	 Coordination with a
Ancillary Data 4 2 8
i '.	 Turnaround Time 3 1 4
k.	 '"fission Usage Rates 4 1 4	 ^•
1.	 )ata Communication 5 4 20
and Dis tribe _ -- n
Trainingm.
--	 --	 -
4 l 4
n.	 .3ensc_	 Develo_Oment_
4 2 8	 .^7
o.	 operations
-
4 1 I	 4	
1
-	
-	
_
w•—rte+-w+s' .ate• 
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23
::	 "
Data System Related
Pa y load	 Function
Need Index Cost Yndex kroduct	 Index
a.	 'ointing	 &	 r
Control 1 1
1
r
1.	 ^
b.	 .alibration 4 3 12
c.	 Quality Assur-
ance/Perfor=-
ance Evaluation 4 2
j
8
d.'roc.ess Auto-ma-
*ion 4 3 12
e.	 Growth Zotertiart 3
 
:ti,ssion Planning
-
f. 5 3 v
Data Anal y sis 5 3.
h_.	 Data Format ting 3 3
i.	 Coordination with
Ancillary Data 3 3 9
Turnaround Tirta 2 1 2
Y.,	 "iss?an Usage F.atas 3 3 9
1.	 Data Com=un;catiun
end Distrfbut . ion 3 1 3
rt.	 ' 'rainin g 5 1 5
n.	 : ensor Develg	 ne nt 2 3 6
o,	 koerations 5 1 S
C^
cif	 i	 IF	
+	 (	 _ _	 {
_`^	 r r
	
'	 rcrcn.s:,.^vwF. .+^-rx.^ea>rrn,eraa,kila^
	
•i^- _ 	 ^.. 
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'
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Table 1$
RANKING ASSESSMENT
ORIGINAL PAGE IS
i	 Discipline: Life Sciences	
OF POUR IaliAI,I1`Y
Payload Code: (LS) 1040
Payload Title: Disease Processes Research
r3
f ,.
4	 ^^
I
,s
-Y
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24	
I
Data	 System Related Need Index Cost	 Index Product	 Index
PPa-; Ioad function
a.	 Pointing b
i
.
	 Control- 5 3 IS
b.	 Calibration S 2 In
C.	 Quality Assur- 1
ante / Perfor=-
ance	 Evaluation S 3 15
d.' Process Automa-
tion 3 Z 6
c.	 Growth	 Patentia' 3 3	 I 9
f.	 'fission	 ?Iannin£ 3 1 3
Data	 A::al y sis 4 1 4
h.	 Data	 Forr.attine 4 1 4
1.	 Coordination with
Ancillar y Data 4 2 8
J.	 Turnaround	 T:.^e I	 1+ 2 8
k.	 ''.issicn Usa-.e	 Rates I	 3 3 9
1.	 Data Communication
rnd	 Distribution 3 1 3
as	 ':raininc 3 2 6
n.	 tensor Develop m ent 4 2 8
o0	 t pe
i
3	 1	 #	 3rations
OVERALL PAYLOAD RANKING INDEX ^ 	 II1
5'	 I
a
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F^
P
I^r= '.,^	 Table 19
r r N	 \ \7hk I N ASSESSME..TR . 
Discipline: Space Technology
Payload Code: (ST) ATL-3
Payload Title: advanced Technology Laboratory
i
f
i
j	 4
n
i
i
k
k
Table 20
RANKING ASSESSMENT
s{
Discipline: Space Technology
Payload Code: (ST) ATL-1.
F ^_
	 Payload Title: Advanced Technology Laboratory
l ^
Data System Related
I'arload	 Function
:seed	 Index	 ^ Cost Index Yx oduct Ind'ex
a. Pointing &
Control. $ 3 15
b. Calibration 5 :3 15
c. Quality Assur-
ancelPerform-
anee Eval uaticn 5 2 i0
d. • Process Autor.a-
tion 2 1 2
e. Growth ?zte tial 3
I
?	 }
f_. 'Ussi_on Plannin g 3 1 3
g. Data Analysis 4 2 8
h. Data	 Formatting 4 2 R
1. Coord inatior with
Ancillary Data 4 1 4
J. Turnaround T ime 4 2
k. `'.iMs^e^	 Usa:c	 °.acas #	 3 3 9
1. Data Coamu nieat=are
"cxd	 Dj$tr,.ibution 3 2 5
m. '"rainin g 3 1 3
r.. Sensor Develoome:it 4 1 4
` o, peratio ns 3 l 3
OVERALL PAY LOAD	 INDEX ^	 108
.
26
^g
43
!a
Data System Related^	 Need	 Index Cost	 Index Product	 Index
Payload Function
a. ?ointing 5 5 4 20Control
b. Za Libra tior 4 1 4
c. Quality-Assur -
ance/Perform- 3 1^ 3
ance Evaluation
d. Process Automa- 5 5 25
tion
e. Growth Potential l 1 1
;. 4ssion Planning 5 2 1C
``
:3.ata	 Anal y sis	 4 4 1 4
h. Data Forzatting 4 1 4
i. Coordination with
.%ncille.r	 Data	 - 1 1 1
J.	 Turnaround Time 4 2 8
k. 'fission !Ts aae Rates 4 1 4
1. )ata Commun..catien
and Distribution 4 2 8
m. TraininE 4 1 4
n. ;ansor Develot"nent 4 l 4
0 6 peratfons	 ^ 4 Z d__	
.
OVERALL PAYLOAD RA`:K1,;G	 ItiL)ER
11,8
I	 t
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RANKING ASS ESS.'lEYT
'Discipline:
	 Planetary -
Payload Code:
	 PL-7 .Lars Surface Sample Return
,- PL-8 Mars Satellite
	 Sample Return
(PL) 1078 Mercury Surface Sample Return
(PL) 1079 Venus Surface Sample Return
_•'. (PL) 1095 Mars Lander/Rover
(PL) 1085 Asteroid Surface Sample Return
_ (PL) 1086 Comet Surface Sample Return
i Payload Title: Class 11. Planetary Surface Sample Return
•	 Missions
1	 ,
Data	 System Related
Pav load	 Function
Nee d Index Cos.	 Index ^ ^Xo du=t	 Ln--'ex i
a. ?ointing &
1 '3ntrol 1 1
i
1
b. :alibta tion 3 1 3
t. quality Assu_-
ance/Perfor:a-
:^nce Evaluation 4 2 8
d• ?roces5 Autor a-
.ion 5 3 15
e. Yrowth Potential 3 3 4
f. ':ission	 Planning t	 5 3 15
^,• Data	 Ana'_vsis 5 1 5
h. Data	 Forratt ine }	 4 1 4
i. Coordination with
Ancillar y Data 3 2 b
-urnarou-id	 :ire 3 3 9
k. "iss i on	 YT saza	 1513--=s
`
#	 3 2 6
1. Data Communication
..nd	 Distribution 3 2 6
P.
n.
" - raininc
:'ensor Develooment
4
1
1
2
4
2
o. tperations 5 3 15
OVERALL PA --,'LOAD RANKING I::DEY 	 105	 E ^
26
^y
y
i
i
z
s
7
3
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'	 RANKING ASSESShE.:T
Discipline: Life Sciences
Payload Code: LS-02-A
Payload Title: Biomedical Ex periments Scientific Satellite (BESS)
Data	 System Related	 j
Fay lon.i	 Fun ct ion	 I
Need Index
1
Cost	 Index
1
^soduct
!
}
1
a.	 ?ointing b
Cnntrol.
b.	 Calibration: 4 4 8	 4
C,	 Quality Assur-
ance; ?er f or--,-
ance Evaluation 5 2 10	 i
d. • Process Autos-
Lion 3 3
f
9
e.	 Growth ?^tentlal	 4
I
z 3	 1
f
6
f.	 :fission	 Plannin g 5 2 10
Data	 Analvsis 5 3 1.5
h.	 Data	 Far=attinj 3 2
i.	 Coordination with
A.ncillary Data 4 2
Turrarounc Time 2 1 f	 i.
k.	 "fission i's. ;e Rate 3 1 3
1.	 Data Communication
vnd Distribution 3 2 6
a.	 Training 5 2 10
U.	 z^ensor	 Develorne-It 2 2 4
o.	 tperotions 5 2 10
^	 109	 +OVERALL PAYLOAD RANKING INDEX
i
s 4
t
a
a
0
n
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!	 Table 23
i. RAIMING ASSESSMENT
d
{	 Discipline: Life Sciences
Payload Code: LS-09-5
Payload Title: Life Sciences Shuttle Laboratory
Data	 System Related Need	 Index	 ^ Cost	 Index Product	 Index
Par'oad	 Function
A.	 ^ointing S
'ontrol
1 1 1	 .
b.	 Calibration 4 2 S
co	 Quality Assur-
.inee/Per f arn-
.7.nee	 Evaluation 5 2 10	 i
d.	 Process Automa-
t i on 3 3 a	 `.
C.	 Growth	 Potential 2 3 r'
f_ _	 "iss ion	 Plant 5 2
rata	 Anai	 sis 5 3
lt.	 Da ta	 For^attins! 3 2 6
i.	 Coordinatior	 with
Ancillar y Data 4 2 g
J.	 Turnaround Ti-.a 3 1
k.	 '!fission	 :.f saze	 Rates ^	 3 1 3
1. Data Communication
nd Distribution 3 2 b
rs.	 '"raining 5 2
n.	 'sensor	 Develo p ment 2 2
o.	 t perations ^	 5 ^	 ^ !n	 _
i
Y
7
i
[^	 '	 _-	 .••^	
.r..-..rl.r....u..^ wt^r.:.Le.c.M+4Y .-nve.,bidw.«x.rwa,^.•,:.r
I	 -
_
j
Table 24
{ I
	
	
RANKING ASSESS`.FNT
ter-•
Discipline: Life Sciences
Payload Cade: LS-13-S
Payload Title: Life Sciences US/ESRO Spacelab
0.
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R=:NKIYG ASSESSMENT
Discipline: Planetary
Payload Code:
	 PL-15 'Mariner Jupiter/Uranus Flyby.
PL-16 Pioneer Jupiter / t:ranus Flyby
PL-17 Pioneer Saturn Probe
PL-18 Pioneer Saturn /Uranus Flyby (Uranus Probe)
PL-22 Mariner tranus /..eptune Flyby
PL-31A Jupiter- Swingby, Out-o£-Ecliptic
(PL) 1067 Interplanetary :Tear Sun Probe
_	 f	 (PL) 1068 Solar System Escape Spacecraft
(PL) 1071 Observatory in Solar Polar Orbit
Favlaad Title: Class 1II. Planetary Flyby with an Atmospheric Probe
	
I
Data	 System Related Need Irdex Cost	 Index Product Irce%
Payload	 Function
a.	 "J ointing &
control 4 2 8
b.	 C-al.ibration 5 2 10
C,	 Quality ..ssur-
ance/P erform- 3 1 3
ance	 Evaluation
d.	 Process Automa- 4 2 8
tion
e.	 Growth Potential 1 1
f.	 !fission	 Planning 4 1 4
Data a nal •jsis I	 4 2 8
h,	 Data	 For^attine 4 2 8	 E
i.	 Coordination with
in.cillary _Data 4 1 4
Turnaround Time 3 1 3	 i
k.	 'fission Usage Rates 4 1 4
1.	 ]ata Communication
and	 Distributior. 5 4 20
M,	 Training 4 1 4
n.	 * ; e nsor	 Developmen t 4 1 4
o.	 Operations. 4 1 4	 t
OVERALL PAYLOAD RANKING INDEX	 103 
Data System Related	 ^ Need Index Cost	 Index Product	 Index
Pa y load Function
a.	 Pointing b
3ontrol' S 3 15
b.	 Zaliaration l 1 1
co	 ju.ality Assur- #
;nce/Perfor=-
:ace Evaluation 5 2 10
d.	 ?rocess Automa-
tion 5 4 20
C.
	
:•rov to "otsntial
++
1	 3 3 .. 9
f.	 'tlssion	 Flanz-ng : 1 5	 I
g.	 Data Anal y sis ^	 5 1 5
h.	 Data	 Formattin g
-	 -
5 1
-
5	 f
}
i.	 Coordination with
Ancillary Data 4 1 4
Turnaround Time 2 2 2
k.	 "fssion	 L's.^5,e	 !ta	 es• 3 1 3
1.	 Data Cott=unication
,end	 Distribution 3 1 3
M.	 :raining 5 2 10
n.	 Censor Develooment 1 1 I
o.	 {perations 5 2 10
A
i	 1 	 A
<. ti	 Table 26
.	 # rJ}
i	 RAtiMIitC A55ES5`IF.N'T
I
Discipline: Life Sciences
.i
Payload Code: LS-04-S
} Payload Title: Free Flyer Teleoperator
:i
t
OVERALL PAYLOAD RANKIt:G INDEX	 103
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•	 Table 29
•	 RANKI11C ASSESSMENT
Discipline: Space Technology
S^
Payload Code: (ST) 1015
Payload Title: Hazard 'haste System Operations
x
I n
1
1 ^,
Data System Related Need Index Cost	 Index ^ !,roduct	 Index
Payload function
a.	 ?ointing
F,nntrol I I 1
b.	 Calibration l I 1	 t
c.	 Quality Assur-
ance/Perform-
ance Evaluation 5 3 IS
d.	 :'rocess Automa-
tion 3 2 6
e,	 Growth	 Potential 3 ^ ^ I
f.	 :Tission	 Plannin g 5 4 20
g •	 Data	 Anal^sis 3 1 3
h.	 Data	 rorr.atting i	 3 1 3
i.	 Coordination with
Anc i t lary Data 1 1 I
Turna round Time 3 3 9
k,	 "issicn Usa^e R , tas 3 3 9	 i
1.	 Data Communication
..nd	 D istribution 3 2 6
M,	 "raining 3 I 3
n.	 ';ensor	 Development I 1 1
o.	 peraCions
I
	5 	 4	 20	 1	 -
OVERALL PAYLOAD RANKING INDEX	 101	 a
^	 t
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Table 28
RANKI N G ASSESSME.iT
i
in
Discipline: Life Sciences
Payload Code:	 (LS) 1039
Payload Title: Preliminary Disease Processes Research
Data	 System Related	 ( Need Index Cost	 Index ^ p_-oduct	 index
Pa y load Function	 f
a.	 ?ointing 5
:anrrol' 1 1 1
b.	 Calibratio n 	1 4 r
co	 Quality Assur-
ance / Perform-
snce. Evaluation 4 2 S
d.	 ?rocess Automa-
tion 4 a
e.	 . ra-wth	 'otantial 3 2
;.	 "ission ' Planning . 5 2 n
^...	 Data	 Analvsi s 5 .3 I	 19
h.	 Data	 cort► att -; nz 3 2
i.	 Coordination w ith
Ancillar y Data 3j .	 -urna.ound Ti m e
-	 -
2 1 2
k.	 'iss i on Usaze Rate s_ 3 2
1
b
1.	 Data Communication
. n d Dis tribution 3 1 3
M A	 "'raining 5 1 5
n.	 Iensor Deve ? o2ment_ 2 2 4
a.	 perations 5 1 5
0VERALL PAYLOAD RANKING INDEX
tl
47
34
E	
f	
!1
i	
w
i
{	 ;
r
s
t
i
i
S	 5
.3
bnCi . 	 :'!•p.+t `'.C'..-`4YA`..ra a. ,..,µ,--	 +...•	 N.... _..- ....:..w.s{a'..-,'.+...^1EC°rt:.:WYt'. a^W^tas....*-a..ws+.w 	 -,_. ...._	 _ ..	 .1	 -
-	 Table 29
RANF:ING dS5ESS:IENT
	 1
Discipline: Spate Technology
11
Y 1	 Payload Code:	 (ST) ATL--2	 ?r
Payload Title: advanced Technology Laboratory
t	 "
Data System Related	 Need Index
	
Cost Index ^	 P,raduct Index
I	 payload Funct ion
a.	 ?ointing &
Control 5 2 10
b. walibration	 I	 5	 2	 10	 r 3
c. Quality Assur-
_
r
1
I
ante/Perform-
ante Evaluatior 5
2
2
1
10
2
d.	 ?.ocess Autom-a-
tion
e.	 Crowth ?ote^tial 3 2
f.	 :tissign	 Planazns
o.	 Data Anal y sis 4 2 I	 g
h.	 Data	 Formatting	 ^ 4 2 3
Lo	 Coordination with
Ancillary Data 4 1 4
j.	 Turnaround Time ^	 4 2 3
k.	 "iss	 on	 Usa	 ;;a~es I	 3 3 9
1.	 Data Communication
and
	 Distribution ^	 3 1 3
Q.	 "rainin g 3 1 3
n.	 teaser	 Developme-it
-
4 2 8
o.	 t Aerations 3 1 3
OVERALL PAYLOAD RA NK ING INDEX ^--	 -	 95
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Data	 System Related	 E	 Need	 In4ex
Pav ►oad	 Fu-c tion
Cast	 index	 Product	 index
f
a.	 :'^int^ng	 4
Control 4 2 8
b.	 Calibration 4 2
t8
C.	 Qaali.t y 	 A$a:1 r-
ance/Perform-
ance	 Evaluation
4
_
1
I
4
^
_
d.	 Process	 Auto:-Za-
tion
4	 !
I
2 S
3
e.	 Growth ?otential I t	 I
E.	 `fission	 Planning 4
g.	 Data	 Analti• sis 4 ?
i
a	 t
h.
-
	Jata	 Fornattize i	 4 2 g	 t
i.	 Coordination with
_kneillary	 Data 4 1 4
j. ,	 rurnaround	 Tim e 3 1 3
k,	 `fission	 Usace	 Rates f	 4 1 4	 I
1.	 lata Communication
and	 Distribution 5 3 15
M.
	
Training 4 1 4
n.	 ' Sensor	 Deveion u nt 4 2 8	 I
a.	 O p erations 4 1 4
I
s
I
3
M
I!^
i	 t•	 I	 -41 	iI	 ;
R.1 ►
 KING ^LSSESSMENT
• Discipline: 
	 Planetary
i
Payload Code: PL-24 Dual Comet Flyby
--	 PL-25 Eracke Flyby
PL-26 Encke Rendezvous
PL-27 Halley Flyby
PL-28 Asteroid Rendezvous
Payload Title:	 Class V. Cometary Flyby or Rendezvous `fissions
i,
OVERALL PAYLOAD :ANKINC L'..DEX 1	 93	 ^
d. ?rocess Automa- 5 153
I 	 ^
i	 !
i
j	 s	 .
s
j
Payload	 Title:	 Class "I.	 Planetary Orbiter and Surface Probe
Mission
a
Data System Related i Need	 Index	 I Cost Index Product	
Inca{
Pgy	 oad	 F unction	 ! +
a.	 . ointing &
Control. 4 2 S f
``
b	 C a l ibration	 I 3 1 3
C.	 Quality Assur- ..
ance/Perform- 3 1
ance Evaluation
2
5
4
3
4
3
3
2
2
1
3
Z
1
e. Growth Potential
f. `fission. Planning
S. D4ta Analysis
h. Data PorLattin-
i. Coordination with
Ancillary Data
j. Turnaround Time
k. 'fission Usage R4tLr.
1.	 )ata Communication
a
10	 1
-
8
	 I ,Y
3 y
s	 f
12
3
3
y .	 -	 , ^^x^„'rwj '+3°`^' t'au'^:^e'r^_ .
	
^ J
	 ^	 .,.,J	 ^	 -i__........!! .-a....^.:r_rr1 sari^,atx, ..... e,9 ^r•!YSr.4	 fl :^. r,--M.^t_.-^cr v.._x-^^	 -. ,..a ..r.....	 .,. -.^	 ',f	 - ^ :^
RANKI.iG A ;SESS:IENT
j ff	 Discipline: Planetary
lk	 Payload Code: PL-6 Viking Orbiter/Lander
PL-12 Venus Buoyant Station
PL-23 Jupiter Satellite arbiter/Lander
PL-28A ;lars Penetrometer
(PL) 1083 Titan Orbiter N/Penetrometer
(PL) 1092 Titan Lander
and Distribution	 4	 1	 4
mo	 Training
-	 -	
4	 1	 4
n.	 ,:zzsor	 DevglppmE nt	 3	 2	 6	 1
o.	 O perations	 4	 1	
_4	 _	 I
O,;Z?,ALL PAYLOAD RA NKING I`IDEX 
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1:_. _.I	 .... 1	 _,::I,	 ..,-A-. 
Data Systea	 Related Need	 Index	 ` Cost	 Index Froduct Index:
Payload Functlon I
A6 ?ointing 5
.ontrol 1 1 1
b. Calibration 4 ' S
C. 'iuzl.it}	 ;ssur •-
ancef Ferform-
ance	 Evaluation 5 1 5
d. :rocess Automa-
tion 3 9
e. growth • !'oten:ial 2
f . "tss ion
	
P lannznM 5 •-y :?
Data	 Anal y sis 5 ? 10
h a.ta	 For -:attin 3
► 	 i. Coordination	 with
Ancillary	 Data 4 2 a Ij . Murr..trcvr.d	 Ti... , 2 1 ^ `C
4 ';ss	 Us1,c	 R	 tcs 3 I 3
1. Data
	
Cc_,-, uni,.,atian
.nd	 Distribution 2 2 4 t
me "raining 5 1 5
n. ."ensue	 De^• el on::^ezt 2 4
o. ,peritions 5 2 10
I i
Rl	 ^
• •	 RA::E:I:'C ASSESSMENT
i
Discipline: Life Sciences
Payload Code: LS-10-S
Payload Title: Life Sciences Hinilabs
^I	 I
r^
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33	 1
I
3^
E
I
i
4
3
Data System Related Need Index Cost	 Index Product Index
Pa y load Function I;
a.	 Pointing S j
'ontrol• 1 1 1
b.	 Cal i bration 4 1 4
C.	 7uality Assur-
ii
ante/Perform-
nce Evaluation 5 2 10
d. • 	?rocess Automa-
tion 2 2 4	 I
e.	 "rowth	 !potential 2 2 4
f.
	
::iss ion	 Planning 5 2 10
g.	 Data Analysis 5 2 10
h.	 Data : Formatting 3 2 6	 i
i.	 Coordination with
Ancillary Data 4 1 4
J.	 -urnaround Time 2 1 2
k.	 ­ issicn Usage Raters 3 1 3	 E
1.	 Data Communication
..nd	 Distribution 3 1 3
go	 "raining 5 2 10
n.	 :'ensor Devel o -me ; 2 1 2
o.	 •perations. 5 1	 2
{
10
I 	 I 	 I•	 ; 	 I 	 ^	
I
^	 i
Table 33
RANKING ASSESSMENT
Discipline: Life Sciences
Payload Code: (LS) 1038
Payload Title: Human Performance in Space
OVERALL PAYLOAD RANKING INDEX	 83	
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i
	
re
i
a
la
j
It
i
Data 5yste= :Related Need Index Cost	 Index $xoduct	 index	 i
Pa y load	 Function
a.	 ?ointing	 5
^-'ontrol' 5 1 5
b.	 Calibration
-
4 1 4	 1
-r
c.	 Quality Assur- t
.ince/Perfarm-
:nce Evaluation 3 1 3
d.	 Process Automa-
1
2 2 4	 Irion
f.	 ission	 Planning 4 2 3	 {
q .	 D at a	 Ana lys is I	 5 2 LO
h.	 Data	 Forr..3ttinG 4 1 4
i.	 Coordination with
:lncillir y	Data 3 2 6
J.	 Tu rr.ariund
	
Time
ff
I	 3 1 3
1.	 Data Con^unicatian
i
nd	 Distri!.ution 3 2 5
n.	 - raining 5 1 5
n.	 : e n s o r	 Deve-10	 tt 2 2 4
o. t perat ions 1	 4 1 4
...........
 r. S ^ _.	 I ...	 .^	 .. 3	 - --- ^^kc'^^a.J lurY.n
.^ .FNYNwN^ - +s+Wrti
•	 Table 34
•	 RA 'KING ASSESSMENT
Discipline: Solar Physics
Payload Coda: SO-03-A
Payload Title: Solar Maximum `fission
blQVEfiAI.I. PAYLOAD RANKING INDEX
	 ?
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c.	 quality Assur-
Y	 ance/Perform-
ance Evaluation 5 I .5
d. • _'rocess Automa-
tion 5 3 15
e.	 Orovt h ?3t_ntial 3 2 ^ +
f.
	 "Mission ?Iannin 4 1'
fg.	 Data	 Anal-.sis 2 1
h.	 D ata	 Fer,&,ttinc 1 i. I .'a
i.	 Coordination with
Anc illar y Data 3 1 -3
_+^ 1^ - ^„-., .. - 1	 _.w.-.........rte.._ ..-{ .ww.....ai.	 ^1bM-,!//f-^ 4^ .++ost'c^Y^+r"`^•	 ....r-...-
a
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Table -35
RANKING ASSESSMENT
Disci p line:	 Space Processing
Payload Code;Y	 (SP)	 Silicon Ribbon
Payload Title;	 Free Flyer - Automated Silicon. Ribbon Manufacturing
Facility
Data System Related Seed Index Cost Index Product	 Index
Pa load Function
a.	 p ointing &
S 1
control 5
b.	 Calibration 5 1 I-
J.Turnaround Time
k.	 !' ssior. Us :;e Rates !	 3 1 3
1.	 Data Com=unication
Fad Distribution 2 i 2
M.	 Traini ng 4 1 4
n.	 '.sensor	 Develo p ment 3 1 3
at	 t.3erations 3 1 3
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Table 36
RAtiF:I*iG ASSESSMENT
Discipline: Spare Technology
Payload Code: (ST) 1414
: I	Payload Title: Hazard Waste System Development
Data System Related 	 Need Index
	
Product Index
	
Pa y load Function	 I	 I 
Cost Index i
a.	 'ointinq 5
I
i.ontroI 1 1 1
b. Calibratior.
c.. 'luality Assur-
once/P er f orm-
ence Evaluation
d. 'roeess Automa-
tion
e. =rowth ?otential
E. ::fission Planninz
g, lata Analysis
h. Data Formattine
I
i. Coordination with
Ancillary Data
".urnaround Time
1. rata Communication
..nu Distribution
M* "raining
n. 'ensor Development
o. perations
1 1	 I l
5 3 13
2 1 2
3 z 3
S 3 15
3 1 3
3 1 3
1 1 1
1 z 1
1 1 i
1 I 1
3 1 3
1
i t
'	 a
i	 Jr
f
t
3
i
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Data Syste= Related Need Index Cost	 Index Product	 Index
Payload Functi on
a.	 ?oin *_ ing. S
Control_ 5 1 5
b.	 Calibration G T 4	 ^
C.	 Quality Assur-
ance/Pertorm-
3 I 3
ance Evaluation
d.	 Process Automa- 2 2 4tion
e.	 Crowtn Potential !	 1 1 1
f.	 .:fission	 Plannine 4 2 8	 E
g.	 Lata	 A -aIv si1 5 2 10
h.	 Data	 rorratting 4 1 4
i.	 Coordination with
„ncillar y Data 3' 1 3
J.
	
turnaround	 Time 3 1 3
 
.,tss•.^..,	 r sa_e	 ?atcs 2 1 2
1.	 Data Communication
xnd	 Distrib utio n 3 2 6
M.	 Training
n.	 Sensor	 Develoomei=t
o,	 (aerations 4 1	 I
Y
3
Table 37
.	 RAhKI.i C ASSESSIXIENP
Discipline: Atmospheric and Space Physics
Payload Code: AP-08-A,
Payload Title: Heliocentric and Interstellar Spacecraft
i a
k
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w
	 I,
5
i
43
d. : rocess Autema-
Lion
e.	 C-rowth ?otentia?
f.	 .:fission Planing
g	 Data Analysis
h.	 iata	 Ferztatting
J.
	
Coardinatior	 with
Ancil.lary Data
j. .	 Turnarot;nd	 Time
k.	 " i ss t or Usace Rata
1.	 Data Cocmunicatian
:= nd	 Distribution
n.	 '-raining
^ifcr+-a.^l......._^L.....__i »,.._.,.....1._:.....-.,-1-_..-.,.^r.._^_...1........s.M xw•^.+r^:su^..m^ .waa.a.ws^r..zr+.rm-c.
	 . ^
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_	 Table 38
RANKING ASSESSMENT
I t
f
i
;	 k
1
Discipline: Atmospheric and Space Physics
Payload Code: AP-02-A
Payload Title: Hedium Altitude Explorer
Data System Related	 :feed Index	 Cost Index	 eroduct ladex
Pay load Function
a. Painting S
:ontrol	 5	 1	 5
L	 A	 i	 4
3 I 3
_	 I I	 } 1
4 2 8
5 l f	 5
4 ; 4
4 1 4
4 l 4
2 I 2
3	 1	 1	 {	 3
n. ;- ensor Develonne-:t	 2	 2
o. operations	 4	 1
OVERALL PAYLOAD RANKING INDEX
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i^
i
C.	 luality A.^sur-
ance / PerEorm.-
ance Evaluation 3 1 3
Data System Related	 f Need Index Cost	 Index ^ P,roduct Index
Payload Function	 I '
a.	 Pointing &
-'ontrol ' S 1 5
b.	 Calibration 4 l 4
c.	 Quality Assur-
anceJPerform-
a nee Evaluation 3 1 3	 i
d.	 'rocess Automa-
tion 3 1 3
e.	 LroWta ?a_ential t
f	 "fission ?lanning 4~ 2 3
g.	 Data	 An.alvsis 5 2 10
h.	 Data	 Formatting. 4 1 4
L.
	
Coordination with
Ancillary Data 4 1 4
J.	 "'urnarou_ nd	 Time 4 1 4
k. ,•; ssia^	 :'Base	 ^:.:t45 I	 2 1 2
1.	 Data Communication
,nd	 D istribution 3 1 3
a_,	 "'rain ing 4 1. 4
n.	 .-ensor	 Development 2 1 2
o.	 perat.iuns 4 1 4	 I
i
Table 39.
RANKING n55E5S :1E:(T
Discipline: Atmospheric and Space Physics
Payload Code: AP-01-A
Payload Title: Upper Atmospheric Explorer
3
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Table 40
+	 RANKING ASSESSMENT
Discipline: Life Sciences
Payload Code: LS-14-S
Payload Title: animal Waste Carry-On
Data System Related Need Index Cost Index °waduet	 Index
Pa y soad	 function
I
as	 Pointing 1 1 1
Control
b.	 Calibration 1 1 1	 !
C.	 Quality Assur-
ance / Perform-
i nce Evaluation 3 1 3
d. • ?rocess	 Autoaa-
,ion S 2 10
e.	 Crowth	 Potential. 2 2	 a i
f.
	
."issi.on
	
Planning 4 1	 I
g.	 Data	 Analvsis I
h.	 Data	 Formatting I i
i.	 Coordination with
ancillary Data 3 2 6
J.	 Turnaround Time 1 1 1
k.	 "issior+ Usaze Ra_es 1 1 I	 i
1.	 Data Communication
c nd Distribution 1 1. 1
M.	 iraini^ng 5 2 10
n.	 Tensor	 Development 3 2 6
o.	 tperations
3
S
5	 2
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Table 41
RANKING ASSESSMENT
Data System Related
Payload	 Function
Need Index Cost Index Product	 Index
a.	 Pointing &
.ontrol 5 1 5
b.	 Calibration 5 5
C.	 quality Assur-
anceJPerform-
rote	 Eval:ration 4 1
i
4
d.	 ?rocess Autora-
3 I 3
e.	 ".ontn ?ote„t:al
##
i	 3 1 3
f.	 '.fission	 ?lzrning .	 4 I I	 4
g	 Data
	
An.alvsis	 i	 4 1 4
h.	 :rata	 E`armattia w ^	 a 1 4	 }
i.	 Coordination with
Ancillar y rata 4 1
!
4
-ur narou^.d -time 3 I 3	 f
k.	 "; r_i..	 ''s -- zc	 °a	 s 3 1 3	 f
1.	 Data	 Comruni+_atian
..nd	 Distribution 3 1 3	 4
n.	 :rainir. 4 1 4
n.	 ensor	 Development 3 2 5
o.	 perations 4 1 4
^ x
V
Y ^
Discipline: Atmospheric and Space Physics
Payload Code: (AP) 1064
Payload Title: EUTVOS Effect Experiment-Spacelab Ex P eri.aent
iI
i,
t
OVEfiisLL PAYLOAD RANKING INDEX
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i
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Data	 System Related	 ( Need Index Cost	 Index ^ ,xoduct	 Index
Payload	 Function
a.	 ?ainting	 &
:-ntro,
5 1 5
b.	 :alibration 4
i
2 4
C.
	
Quality Assur-
ance /Perform- 3 l
3ince Evaluation
d.	 'roeess Automa-
tion 3 l 3
e	 y	 nowt	 ?Ote7«ta2 2 ,	 1
f	 "fission Planninz 4 y
.3
?,.	 Data	 knal': sis 4 1 +
h.	 Data	 Far	 a t` i- i 4 1 4IJ	 1
i.	 Coordination with
neillar y Data 4 L 4j.	 -turnaround	 Time 3 1 I	 1
k.	 —1 s s • oM	 IU r	 z e	 p	 `J !	 2 2	 i
1.
	
Data Com=unlcatiun
nd Distribution 3 3
M.	 "raining 4 l 4
n.	 ', ensor	 De •:elc2ment 2 I 2
o.	 Aerations 3 I	 1 3
Table 42
.	 RAN'K1 'G ASSESSMENT
	 1
Discipline: Atmospheric and Space Physics
Payload Code: AP- 07 -A
Payload Title; Environmental Perturbation Satellite-S
i	 Table 43
RANKING ASSESSMENT
Discipline: Atmospheric and Space Physics
Payload Code: AP-05-A
{
Payload Title. Environmental Perturbation Satellite-A
Data	 System Related ,seed
	 index `	 Cost	 Index Pzoduct	 IndeX	 l
Pa y load	 Function
I	
I
a.	 ?ointing	 &	 =
^ontro I - 5 1	 1 5
b.	 Calib:ation `' 1 '+	 1
C.	 Quality Ass`r-
ance/Perforrs-
ance	 Evaluation 3 1 3	 I
d.	 :'rocess	 Autama-
t.ion 3 1 3
e.	 Cro y- th	 ?4te	 tia1 t i r
f.	 ::issian	 ?lazninz L ? {
g. Data Analy sis ^	 4 4	 {
h.	 Oata	 ror= attina y 4 l 1
i.	 Coordination with
Ancillar y	Data 4 1 4
j.	 Turnaround	 T ; 7.e 3 3f
.
"ission
	
Usa,	 Pa- 2 1
1.	 Data Communication
c.nd	 Distribution
3 1 3
m.	 Training 4 1 4
n,	 s ensor	 De+ • eloor.:atit 2 1
o.	 perations 3 1 3
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'	 Table 44
P.ArikI:.0 AStESSME.IT
J	 Discipline: atmospheric and Space Physics
Payload Code: AF-'6'3•A
Payload Title: High Altitude Explorer
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i	 A
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}	
I
i
Data System. Related
?arload Fu nction
Need Index Cost	 Index PrpdUCt	 i	 dex
R.	 ?ointing	 b•
:ont	 of 5 I 5
b.	 -'alibration 4 I 4	 I
C.	 Zuality Assur-
ince J Pe rform-
ince Evaluation 3 I 3
d.	 "rocess	 Automa-
I?o[zntiaL	 I	 -.. i 1l	 ,
f.	 ':fission	 P1aZni^c 4 2 g
g.	 _}ata
	 Ana.I • Sis 5 I 5	 f
h.	 Data	 Forratting f	 4 1 4
1.	 Coordination	 with
Ancillary Data 4 I 4
j _	 Tuna_ r ound Ti me 4 I 4
k	 " ass	 Usa-	 oa_e S i 2 I
{
2
1.	 Data Communication
. nd	 Distribution 3 I 3
M .0	 "raining 4 1 4
r..	 : 'ensor	 DeveloDnent 2 I 2
o,	 pesations 4 l 4
L•
,y
I
f
j
3
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Data System Related N eed Index Cost Index BXoduct Index
Pa y load Function
a. ?ointiug &
3cntrol 5 I 5
b. Calibration 5 t I	 5
C. 7uality Assur-
..nc.e/Perform-
nce Evaluation 3 1.
d. ?:ocess Automa-
1
{
tien 3 t r
e. nroxth	 P o_eat_.ai I 1
f. " ,-ssion Planning 4 2 9
g. Data Anal ,, sis 5 1 5 i
h. Data	 Form attine 4 '__ y
J. Coordinatiou with
Ancillary Data 4 1 4
Turnaround Time 4 I 4	 -
4 -Issio	 Us.t;e 	 Ra-_az; 2 1 2	 !
1. Data Communic:atiin
,.nd	 distribution 3 1 3
M. -raining 4 1 4
_n. _ ens?r Leyelg2ment
-	 -
2 1 2
o. operations
in
S
i
I
i^
a
:	 Table 45
f.	 RANKING ASSESS`:EN:
Discipline:	 Atmospheric and Space Physics
Payload Code: AP-04-A, B2
Payload Title: Gravity and Relativ ity Satellite
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Discipline: Atmospheric and Space Physics
iY
I
Payload Code: AR-04-A„ B1
1
Payload Title: Gravity and Relativity Satellite
I^
i
^f
1
i
1 i A
Data System Related Need Index Cost	 Index Product	 Index
Pay	 osd
	
Func-tion
a.	 P ointing & E
Control , 5 1 5
b.	 Calibration.	 ^ 5 1 5
C.	 Quality Assur-
ance/Perform-
a nce, Evaluation 3 1 3
d.	 rocess Autoaa-
lion 3 1 3s
e. - ,	"ro.-_n . Potent^al 1 1 1
f_
•
	`:ission	 Plannin.z 4~ 2 8
g Date	 Anal y sis. i	 5 1 I	 5
h.	 Data	 Forrattinv. 4 1 4
i.	 Coordination with
Ancillz r y Data 4 1 4j .	 Turnaraund Time
1.	 Data Communication
and	 Distribution
-	 -
3 1 3
_
M.	 'rainin3 4 1 4
n,	 T ensor Deveiooment_ 2 1 2
a.	 taerations 4 __
n.
Table .46
RANIKIXC ASSESS`:EYT
K
i
I^ 	lyy
Sot
^i
4
^f
i	 i	 I	 i
i
Table 47
•	 RANKLING ASSESSME:iT
Discipline:	 Atmospheric and Space Physics
Payload Cof;e:	 AP-06.-A
Payload Title: Gravity and Relativity Satellite - Solar
i
Data Sy. ter• Related
Payload	 Function
Naed	 Index: Cost	 Index ^ Product Iadex
a.	 ?ointing 4
.ontrol• 5 1
b.	 'alibrat_on 5 -	 1 5
C .	 -^ ualit5 Assur-
Ince/Perform-
ince	 Evaluation
_
4 3 6
d. , 	 :'rocess	 Automa-
r ion 3 1 3
f	 "issio'.'	 ?Ia:lf:in?	 4 1 1	 L
P., 	Data	 Analvsis 3 1
i
i
n.	 Data	 Formatting 3 1 j
i.	 Coordination with
Ancilla-v Data
-
^
3
^I
3	 4
J.	 'urr—A 'oun	 7:e
^
3
Y
k.	 fission Usaz`l	 V	 _e S I
1.	 .'ata	 Cov=unicatian
.-nd	 Distribution	 -	 2
1
1
7
2
M,_
	
:raining 4 l 4
n.	 :' ensor Development 4 4
o .	 Aerations 4 t
``
I
OVERALL PAYLOAD RANKING INDEX g
	 S{^
i
53
•	 i	 ^
^	 Y
_I
bn
54
- -tom
y T	 I	 L	 4	 =	 Ffi.	 -
i
a	 Table 48
	 !
RA.;aI5G ASSESSMENT
	Discipline:	 Atmospheric and Space Physics
Payload Code: (AP) 1063
Payload Title: Gravity Wave Detector Free Flyer
6
Data System Related Need Index Cost	 Index rPzoduct	 Index
Pay load	 Function i
a.	 ?ointing. b
.ontrel 5 1 !
b.	 :alibration 5 L
C.	 •)uality Assur- C
.ance/Perform-
incP Evaluation 2 1 ,
d.	 ?ro_ers Automa-
tion 3 1,
e.	 ?ros:th	 : c. tzr.tiai }+	 I l t	 !
f.	 'fission	 Plannin g 4 1
Data	 Anal	 sis +	 4 1 G	 1
h.	 Data	 Fa :-:att_R3 4 1 4
i.	 Coordination with
Ancillar y Data 3j .	 7urnaround Tin e 3
k.	 Usage	 R a _es !	 2
1.	 Data Communzcation
,.nu
	
Distribution 2
N..	 'raining 4
n.	 -ensor	 Develonae-it 4
o0	 i pera tions
V -1
ll
	 s
4	 1	 4	 f
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	 Table 49
r,
'	 RANKI.:C ASSESSMENT
ta
i	 Discipline: Space Processing
'	 Payload Code: SP-31-S
Payload Title: First Spacelab Mission; Biological, Furnance
and Core
x
z
t
7
tit
i
OVERALL PAYLOAD RANKING INDEX J^ 44
5 5
	 ^ ^.^
Data System Related
Payload Function
I	 Need	 Index Cost	 Index .Product	 Index
a. Pointing b
-'r,ntrol 1 T
b. ^"aI?3ration 5 I
i
e. Quality Assur-
ance/?erform-
cnce	 Evaluation 4 1
t
d. Process Automa-
tion 3 1
c. Ore:	 h	 ?otontial 3 1	 i z
7. Data	 .na lvs is 4 !	 1 1	 S	 4
h Data	 For=attin,7 2 1
i. Coordination	 ;sit:i
^.nc11la -.	 D a t a 2 1 7
i. Turnaround	 Ti7i4 3 I #
1. Data Communication
nd	 Distribution
•
3 i 3.
M. ':rainine 3 l 3
n. t ensor De g elaoment 2 1 2
o. o perations 3 1 1
.	 Table 50
• ^	 RA:tiF:ItiG ASSESSMENT
I	
^,
i
:	
I	 k
4
f	
t
t	 y 1
I
i
i
i
Discipline: Space Processing
Payload Code: SP- 05 -S
Payload Title: Space Processing kpplication ao. 5, aodu?e/ Pallet
Low-g Processing of Biological and Technical Materials
Data System Related Need Index Cost Index Product	 Index
Payload Functio n
a.	 ?ointing S
'_-.ontrol 1 1 1
b.	 -alibratinr S 1 5
C6	 Zuality Assur- f
:once / Perform-
ance Evaluatian	 } 3	 1 1 3
d.	 ?rocess Automa-
=ion 3 2 3
1
f.	 "fissio n 	 Pla:ini:lc }	 3 1	 1 a
g.	 Data	 Analysis	 - 3 1	 l-	 I 3
h.	 Data	 For	 3tt'ng	 ^	 2
-
l ^	 2
i.	 Coordinatior with
I
Ancil acv Data
-
3 I 3
7u rrarcund Time
-	 -
^2 1 z^	 +
i
L_	 ••iszicn	 U522f:	 Fates'l 2 1 2	 `
1.	 Data Communi.atian
. nd	 Distr	 bii i ion 1 1 1
M .	 "'ra in inz 3 1 3	 1
n.	 : ensor	 Devc. . , pm-c-it 2 1 2
o.	 % peratior.s 	- 3	 --- 1 3
.r
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Table 51
RAX KING AS5ESS'NENT
Discipline:	 Space Processing
Payload Code: SP.-13-5
Payload Title: Space Processing Application No. 13 Automatic
Levitation, Contact Free Processing Experiments uritli,3
Metals and
Data	 System Related Need	 Index Cost	 Index ^ P: Oduct	 lz.Ac_.
uctionP.:
'
rload
	 -n
^
a.	 ?ointing	 5
1 l ^ 1
Cantro1
b.	 Calibration 5 1 4
C.	 luality Assur-
ance /?er f or"— 4 Y
anee Evaluation
1
$.	 = ;oce. s	 Auto=a--
I
Lion b 2 S
e	 "Iroc;th	 Potential 3 1 i	 3
f.	 "fission	 p lznnin- ' I
g. Data	 _ naivsis ^	 3 ^	 1 3
v 4
	
R	 L +h.	 Date;, 2 1 2
-
i.	 Coordination with
Ancillar y 	z.
-
3 1 3
T ime
^.	
"'urnzr^^u*.-^d	 ^ 
A
1 Z
V.	 "-°s {_ 	 ''sa	 a	 ^,	 =^s 2 1 2
1.	 Data Communication
I..nd	 Dis tr ibu t icn -	 1 1
(	 2
2
m.	 rain.inz 2	 _'
f	 2	 ..	 1
1	 l
n.	 ensor	 Deve Iopme7l t
o .	
perations
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Table 5,2
?i
x
Discipline: Spare Processing
Payload Code: SP-12-S
Payload Title:	 Space Processing .%p',)lication ,:o. 12 automated
Furnance, Low-g Processing Experimetits with Metals
Comvos , t'
Data	 Syste= 'Related	 f Need	 index Ccat	 Index °;L-od•,:c_
Pa • load	 Fvinctio!
	 I}
^ ^
a.	 'ointing S
:Un*_rel 1 i
b.	 Calib*a	 ion 5 1 5
C.	 quality Assur-
ance/Pet' f orm-
ince Evaluation 4 1 4
d.	 7rocess Au4oma-
tion w
--
Z 8
!
^
^.	 Growth	 Patent_a'_	 3 ?	 4	 ,
f	 :ission	 PIF^ .inn	 '-1 ^I1
g.	 Data	 :r.a' • sis	 3 1	 3
h.	 Data	 F or,..attinc 2 1 2
i.	 Coordination~ with
Ancillary Data 3 1 3
J.
	 -"urr.around	 Tine 2 1 2
1:.	 ' i ssi	 u s!::;	 ',ac es i	 '- 1 2
1.	 Eata Communication
nd Distribution 1 l 1
M ,	 "rair:inz 2 1 2
n.	 enser Development ^	 2 1 2
o.	 Aerations -T
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Table 53
r
RANKING A SSESSZ:ENT
	
	 ORIGINAL Yt1u1, ^,
OF pwal QUALfl y
Discipline: Space Processing
Payload Code.: SP
-19-S
Payload Title: Space Processing Application No. 19, Biological and
Automated ;iodule!Pallet
ri
t
F
.j
t	 i
i
1	 ',
i
{
Data System Related ;geed
	 Index Cost	 Index .9soduct index
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Payload Code: SP-02-S
Payload Title: Space Processing application No. 2, Furnance
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3.0 VALa hri\.	 Anal y :s
'rae entice of data kitvvr candidates involved consideration of four distinct
elements: a) he position of the candidate in t he overall payload ranking
as shown on Table 66, "rah load nan"ing for S0, 1.3, PL, ST, SP, ati, Al"';
b) the rank of the ea:ididate payloo f in each of thC dara s y s10:r.s related
pavload functions as discussed in Seetiolt 3.1'► 	 , c) C.Ie time protiics that
chsracteri:e the set of candidates in ter: of how ::ell this data li.tndling
loading is representative for the irnplied 17M loading, and d) the trs_;nitu:ie
of the a::;:ociated . !.Its rates and pipeline Bats volumes characteristic of Cie
Payload candidate.
3. 1 	 S.Inkin-	 \- '\ .t ,1 `\'ti Cc	 ,olated Fvnerion
For each of the	 15 data	 s y steta re?.ate,l functions,	 the associated product
in.lex for each pavload pet
—:its ranki.nti of Favloads wit	 in ca.h	 function.
i`Iis	 in effect ranks payloads in o:dcr of the sev_r:ty of the rcylsiremont
for	 that
	 function.	 T ese	 rankings .Ire presented
	 ir, tables 67 through St.
The sum of product indices
	 for each function, is	 turn,
	
provider; a tr.eans of
ra;:king the
	 functions	 th_^selves.	 Thi.: ordering Is an indicator of the
priorities that eeed
	 to be observed in developing these technology areas.
this	 is	 stlown in T.I^lc 82, "Functions Ordered by Product Index SLIMS".
i
3.:	 71-ie	 C.-indidac;
	 P.t;a
	 Priver s
t Frcm the ordered set of -a-.loads  st2own in Table 66,	 the highest 21 were
selected	 for closer scrutiny.	 One of several analyses perforated is shown
! in	 rable 83, "Product	 Index Leaders by Function".
	 Here the top ranking 21
payloads are shown with V 	 indicating *"unctions	 for which	 this pa}•load
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ob.ained the highest product index, as compared to other payloads. For
sore functions (such as Pointing and Control, Mission Planning, etc.)
several payloads had the same high product index value. In this case, all
such payloads are identified here as "leaders". In'other cases, such as for
calibration, a single leader is identified because this payload had a
product index that was higher than any other payload. The criteria of
lead rank in at least one of the functions was applied to the candidate
list. On this basis, (ST) 1012, (ST) ATL-3, and (ST) ATL-1 were
eliminated from the list. the technological development for (ST) 1013 was
seen to be fulfilled if the support requirements for (ST) 1009 were met
and so (ST) 1013 was eliminated. Three payloads, (SP) 1034, (SP) 1031 and
(SP) 1029 were observed to behave identically under all analyses performed
and so (SP) 1031 and (SP) 1029 were eliminated and (SP) 1034 was allowed
to remain o pt-tote list as representative for all three. The 12th ranking
+	 V
pavload, (SO) 1076 is a 50 ?gig carry-on experiment and this was deemed an
unlikely driver candidate due to the low priority this category of
payloads merits in terms of technoIogp-d eve lopment-.- ---'Itierefore jSOrM76
was removed from the list. Three space station entries, (ST) 11.14, (ST)
1113 and (ST) 1112 were deemed redundant and therefore (ST) 1114 was allowed
to remain as represented for (ST) 1112 and (ST) 1113 which were eliminated.
The 15th ranking payload, (IS) 1036, is characterized by very low data rates
and data vetuces, scored relatively low for most of the functions and
represented a weak "leader" at best in a single function "coordination with.
Ancillary Data". For this reason, (I-S) 1036 was also eliminated. The 18th
ranking payload (LS)1040, is very similar.to (LS) 1036 in some respects,
however it was allowed to remain on the list as representative of the Life
Sciences payload and because so very little is kno::n about this payload t:at
it seemed judicious not to eliminate it prematurely.
91
J Til e payl oads	 Mat en ersed as pot2 n tiai driver- payl oads ar:'_	 s own	 in
t
Table S4,	 "Driver Candidate List".
These pay loads were	 th4n examined	 in ter+.^.s or the ti-e prof i les given b;.•
Table 65, "Prcluct Index y early Loading Profile". 	 it was observed that
the set of zandiz!ate dr ivers constituted a significaar Fraction of the yearly
product index lcading 	 for the latter half of the 19SO's decade and 	 it was
1
concluded that the candidate set was	 representative in terms of payload
i
support requirements over	 this period.	 It was also observed	 that	 t'.Le
j
I
candidate set included SO-02-a, SO-01-S and 	 (` I-) Al'?S which are	 the
`
I payloads with the heaviest data rates and data vclumes 	 identified thu g: far
i
for the disciplines 	 covered.
i^63 3.3	 Driver Car'	 a`e	 List
The product -index leader status	 For each of these driver candidates
corresponds generally to	 those characteristics that contribute to their
high ranking.
1.	 TP`i Number:	 (ST)	 1009
Solar Power Prototype Development
Vais prototype activity 	 includes	 the	 launch assetbly and 	 initial ooeratioa
4
I
in geosynchronous orbit of a solar power station. intended to provide a final
and	 relaistic evaluation of the	 feasibility and economic viabilit y of
providing solar power via	 satellites.
Lead rank	 for Pointing and Control was due to the need 	 to mail-tain control
of the radiating array alignment to within a 	 few centimeters over a	 1 kilo-
meter distance as well
	
as	 the need	 to control	 SF ',ear.,	 pointing to within several
t .:undred meters on the ground 	 Fron geosvnchronou_ altitudes.	 Calibration
function lead	 is attributed	 t, precise	 input	 sensor calibration	 for automated
shape cor,trrnl	 o,` ver y	large	 structures.
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Quality Assurance/Performance Evaluation lead resulted from QA
requirements for the manufacture and r:aintenance of a 10 G watt power
e
station.
Mission planning lead carte from t!ie need to support very large work
forces in space logistics, and support and design very large space
'	 structures. The same requirements led to a lead in Operations.
2. TPM Number: SO-02-A
Large Solar Observatories
This facility will be installed in 1985 and will be revisited yearly
thereafter. The experiment complement is as follows:
f	 ,.
i.{
i
4
i
i
E
1
i
FXPFR TTM 	 S LIST:
	SO-001
	
Externally Occulted Coronograph Film and N Image
	
SO-002
	
100 cm (150 cm) Photohnliograph
	
SO-003
	
Ultraviolet Spectrograph
	
SO-004
	
EUV Spectroheliometer
	
SO-005
	
Extreme Ultraviolet (lUV) Spec troheliograph
	
SO-020
	
Soft X-Ray Telescope/Spectrograph
	
SO-007
	
Soft X-Ray Spectrometer/Spectrograph
	
SO-008
	
Grid Collimator Acquisition Photometer
	
SO-011
	
•	 Solid State Flare Detector
	
SO-012
	
X-Ray Burst Detector
	
SO-013
	
X-Rav/Gamma Ray Spectrometer
	
SO-014
	
Gamma Ray Spectrometer
	
SO-015
	
Solar X-Ray PoIn rimeter
	
SO-016
	
Bragg Reflection Crystal Polari^~eter
	
't0-017
	
Solar Neutron Experiment
	
SO-018
	
High F.norgy Gaim.m Say and Neutron Detector
04
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Lead position for the Data Analysis function was due to high bit rates,
large daily data volur-os and substantial image processing characteristic
for this payload. Data Por=at leid resulted from the fact that the data
acquisition process for same experiments does not produce the final data
block arrangement needed for data anal y sts. The Coordination with Ancillary
Data lead comes from the Eact that correlation or multi-band imagery is basic to
understanding solar phenomenology. Turnaround Time lead is associated with
the tact than the distribution of life cycle times for solar phenomena is
such that significant increased in observational opportunities result for
shortened turn-around Chas. Characteristic high bit rates for sorne of the
constituent experiments and high duty cycles yield a lead in Mission Usage
Rate. The large instrument complement and high duty cycles require
substantial ground control su p port resulting in a lead for Cperations.
3. TIN Number: (ST) 1003
Solar Powe- Space `Pest Activity
This activity would be built around a Shuttle supported activity and gradually
evolve into a permanent facility to support the assembly of prototype or
operational solar power satellites.
System growth is one of the key goals for this project makin g it a leac:er
In Growth Potential. A large work force building a large space structure
results in a ;fission Planning lead.
4. M. Number: S0-•01-S
Dedicated Solar Sortie Mission (DSSM,)
The DSSM missions will be of seven day duration (5 days of data acquisition).
One mission per year will be flown in 1980, 1981 and 1952 and twenty two
additional DSSM's will be flown in the period between 1933 and 1991.
i
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The experiment complement is the same as for SO-02-A given above in item 2,
Planning data acquisition requires for the large experiment complement
results in ;fission Planning lead. The Data Forrest lead results from the fact
that the data acquisition process for some experiments does not produce the
final data block arrangement needed for data analysis. The large
instrument complement and high duty cycles require substantial ground control
.support resulting in leads for Training and Operations.
5. TFM Number: (SP) 1032
Co=ercial Processing, Crew-Operated
Special purpose space station for the routine processing of products found
by low-g research in the areas of chemistry, biology and materials research
to have space-processing economic advantage or uniqueness.
asA lead in Pointing and Control results from the need for maintaining a near-
zero acceleration environment for long continuous periods of time. Totally
new instrumentation concepts are needed for space processing and the
computerized analysis for this development-result in•--a—lead—€©r—sensor
X-ve lopment.
6. TPM Number: (ST) .1114
12- Person Geosynchronous Orbit Space Station
This project results in perrnanent inhabited stations launched into
geosynchroncus orbits.
The lead in Mission Planning came from the need for planning crew activities
and data acc!uisition profiles for geosynchronous manned operations.
96
iTPM, Nuc.ber,	 (SP) 1034
a
"Long Tei—." Biological Xaterials Research
This candida.e also represents (SP) 1 1331 - "Long Terra" Low-g Material
Science Research and (SP) 1039 - "Long Terri"  Physical Chemical Research.
These three projects will be carried out utilizing space station experi-
41
mental packages. A lead in data analysis resulted from the fact that
E
	
	 advanced instrument technology and autor:ation produce more data and better
and more samples in even shorter times, thereby necessitating sophisticated
mechanization of data analvsis in order to cope with the "Jcta glut".
8. TPM Number: (AP) A_'ITS
Atr:ospheric, ,!agnetospherie and Plasmas in Space
The .XPS payload is a Shuttle sortie payload that will carry out
experimental data acquisition for global remote sensing ar the atr.•.osphere,
the ionosphere and the magnetosphere. -:`its is done with a relatively
i
large compler.ent of instruments some of ,,hick exhibit high data rates and
f_	 _--high- duty- cyc les.  This results in-a-lead for Data Analysis:-
9.	 Category:	 (PL) Class IV
Planetary Orbiter with Imaging Science
This	 is a composite category made up of the following TPM line items:
TFM Numbers	 :. Title	 —	 -- •-	 -
PL-11 Venus Radar `sapper
PL-13 Mercury Orbiter
PL-19 Mariner Jupiter Orbiter
I
PL-20
'
Pioneer Jupiter Orbiter
1 PL-21 Mariner Saturn Orbiter
(PL)	 1090
f1
Mars Polar Orbiter	 i
J (P 1,)	 1097 Neptune Orbiter
97
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High resolution images, 'long transmission distances and low signal
to noise ratios result in leads for Data Analysis and Data Co 11aicaLion
and Distribution.
	
1	 10. TxM Number: (Li) 1040
Disease Processes Research
The purpose of this facility is to promote a better-understanding of
j physiology and disease in man. Two potentially fruitful lines or research
•i are: (1) determine the mechanisms of the observed zero-g.avity changes in
the absense of underlying pathology (e.g., bone denureralization, 7.oss of
red ceils); (2) observe the zero-gravity t_rr.e course of selected de:eases
Iin human or animal subjects.	 .
A lead in Data Analysis resulted from the fact that advanced instrument
technology-and automation produces core data and better and more samples
in even shorter times, thereby necessitating sop`tisticated mechanization
r
of data analysis in arder to cope with the "data ,glut".
11. Category: (PL) Class II
	 J
Planetary Surface Sample Return `fissions
l
This is a composite category made up of the following FPM line items:
TPM Number	 Title
	
i	 PL-7	 7	 Mars Surface Sample Return
I
PL-8	 Mars Satellite Sample Return
(PL) 1078	 Mercury Surface Sar.TFle Return
	
1	
(PL) 1079	 Venus Surface Sample Return
(PL) 1095	 Mars Lander/Rover
	
i!	 (PL) 1085	 Aateriod Surface Sac?le Return
/	 (PL) 1086	 Comet Surface Sample Return
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A lead in Pointing and Control derived from the fact that automated
guidance and rendez ,., ;:ous operations require advanced pointing and control
syste©S.
t
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